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ACUTE STAPHYT^OCOCCUS OSTEOID I YELITIS 

The Use or STAPimococctJS Antitomn as Ajd to Management of To\E\riA 

AND Staphylococci \iu 

AUSTIN L JOWER, M D ,> avd DAIUD T SMITH, M D , DuRHAii, Nofto Caeolina 
Tht Dci»tlmtTits ol Ii^tlcnoUo and Mc<l«otve DuVeUmvcr\tt> School o{ Medicine Durham \orlli CaroUn-i 


S TAPHYLOCOCCI produce either a 
^ number of cxotOYins or one exotoxin 
■which has a varietj'' of biological 
effects A leucoadm w'as demonstrated by 
Van de Velde (31) in 1894, an hcmoljsin, by 
Kraus and Clairmont (19) in 1900 and by 
Neisser and Weehsberg (21) in 1901, a rap- 
idly acting lethal toxin, by Kraus and Pribram 
(20) in 1906, and a dermal necrotizing toxin 
by Parker (27) in 1924 Subsequent studies 
by Nicolle and Cesan (23), Parker and Banz- 
hof (28), Burnet (5), Gross (11), Panton and 
Valentine (24), Bigger, Boland, and O’JMeara 
(.1, 2), Burky (4), Combiesco, Istrati and 
Combiesco (6), Connor and McKie (7), 
Forssman (10), Nehs (22), Pansh and Clark 
(26), Birch-Hirschfeld (3), Dolman (8), Jamie- 
son and Powell (16), Weld and Gunther (32), 
Pike (29), Hartley and Smith (15) indicate 
that many strains of staphylococci produce 
all of these exotoxins and that the exotoxins 
from any one strain will stimulate the forma- 
tion of antitoian capable of neutralizmg the 
toxins produced by any other strain of staph- 
ylococcus 

Encouraging results have been obtained 
with antitoxin treatment in a total of more 
than one hundred patients by Panton, Valen- 
tine, and Dix (25), Gross (12, 13, 14), Pansh, 
and Clark (26), Dolman (9), and Keith (18) 


The largest and best controlled series of cases 
was reported by Dolman 
Our interest in this problem began in 1932 
with the isolation of a hemolytic Staphylo- 
coccus aureus from the throat of a patient 
dying wnth malignant neutropenia (Tolly 
strain) This organism produced leucocidins, 
hemolysins, dermal necrotizing toxins, and a 
lethal toxin W’hich would kill rabbits in 3 to 
xo minutes Injections of graded doses of this 
toxin into rabbits over a period of 6 to 10 
days resulted m a liiqierplasia of the bone 
marrow (sunilar to that sbowm by the marrow 
of the patient), an increase in the non-seg- 
mented and a decrease in the segmented 
polymorphonuclear leucocytes of the arcu- 
lating blood and a fluctuating neutropenia 
(17) Necropsies on the rabbits showed a 
cortical necrosis of the kidney (30) 

After testing the potency of our toxin m 
rabbits under various conditions, we 
obtained a supply of staphylococcus anti- 
to\m= prepared from tlie toxin produced b> 
Burky’s Ha strain of hemolytic Staphylo- 
coccus aureus We found that this antitoxin 
protected completely 16 rabbits from the 
eflects of multiple lethal doses of toxin from 
our onginal strain (ToUy) while 16 unpro- 
tccted control animals died in from 3 to 15 


‘Product of Lederlc Biological Laboratories 
■Aided by the Henry Stinng Den, son Med.cnl FoundaUnn and the Bownran Gras Med, cal Research Fntrd 
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Fig i Ca 49 ^ Sho^v4 i tnpc atute chart d 
h ID gram i a i ytar Id ch Id rritb acute t myri t 
d at phylococ mu Ttu Uiistratea th t c >y (I 
1 n ng ■ gl doM of a titono 

minutes It also protected rabbits from 
potent logins made from three other strains 
isolated from patients with \artous types of 
staph) lococcus infections 

c noted that the seventy of the toxemia 
in the experimental rabbits could be estimated 
b\ the shift m the percentage of the segmented 
to non segmented polymorphonuclear Icuco 
c)tcs rather than from the total t\hilc blood 
count The same type of hemogram was 
found in certain patients with acute staph)lo 
coccus disease 

In II children with acute ostcom>elitis 
and staph) lococcemia the administration of 
staph) lococcus antitoxin was followed by 
mirkfil imprON cment m the general condition 
of the patient attended by a decrease in the 
percentage of non segmented with an increase 
in the segmented pol)'morphonudear Icuco 
celts \il It of these patients surwvcd the 
acute tage of the disease although one child 
died 6 month later of cardiac failure due to 
pyopcncarditis Two children with acute 
ostcom\tlilis and staph) lococcemia who 
failcil to show improe cment in the hemogram 
after antitoxin treatment became rapidl) 


worse and died All 13 of these children re 
emved the usual treatment for acute osteo 
myelitis consisting of prompt drainage and 
multiple blood transfusions in addition to the 
administration of antitoxin Fifteen other 
children and one adult with acute osteo 
m)clitis and staph) lococcemia received the 
same treatment except for the antitoxin The 
adult and 7 children died in the acute stage 
of the disease This is a mortality of 50 per 
cent which Dolman says is the usual mor 
talitv for acute osteomyelitis with staphylo 
cocccroia 

Two patients with acute staph)lococcus 
osteom)elitis with toxemia but without 
staphylococcemia were treated with antitoxin 
and both recox cred Eight similar patients 
received the same treatment except for the 
antitoxin 7 recovered and i (lied 

Case 49612 C McC a white male a years and 
6 months of age was admitted to the hospital on 
March 1 ipyx with the compla nt of fever and pam 
with increased heat and swelling over the lower end 
of the nght tibia of 2 days du ation The symptoms 
followed a mild trauma to the tibi 3 days before 
admssion Ihe patient was acutely ill somewhat 
disorientated and presented an area of swelling m 
creased heat and extreme tenderoess over the in 
temal malleolus of the tight tibia This area was 
immediately Incised and drai cdbyDr L 7 iv Two 
transfusions of citrated blood were admi stered 
dunng the next 3 days but the pat ent remained 
acutely lU with the temperature ranging between 
30 and 41 degrees C On the fourth day the white 
blood count was 5 000 with 5 per cent segmented 
and 4o Pe cent non segmented polymorphonuclear 
leucocytes fhig t) He was given intramuscularly 
40 cubic centimeters (32 000 1 internal onal n ts) 
of staphylococcus anlitox n (Lede Je) Another 
transfuson was given on the ffth day Iltood cul 
tu es taken o the fifth day showed per cubic centi 
meter of blood o e colon\ of hemolytic Staphylo 
coccus aureus I roropt improvement in the gen ral 
condition f the pat ent followed the admimstratio 
of the ant tox n The white blood count rose to 
ir 000 With 4 pe cent segmented and 20 per cent 
no egmenlcd polymorph nuclear leucocytes The 
t mpe alure w s p actic 11> normal by the fifteenth 
day V s vere non febnie urticana devel pe 1 on 
the twelfth day The patient coni nued to impr e 
nd was d charged on the forty second day with a 
ebr nic draining infection 

Case 54S60 R J while f male age gw ad 
mitted to the hosp tal July 3 1935 compla mng of 
inabthty to straighten the right leg Following a 
bmtse in Ibe right groin 2 weeks before adm s 0 
sbght p n malaise and a o e 1 were noted wh ch 
gradually i creased For s days before adm on 


JOYNKR SMITH ACUTE STAPH\T.OCOCCUS OSTEOMYELITIS 


o 



Fig 2 Case 5-1853 Shows hemognm of a 12 )ear old 
negro boy wnth acute osteomjcUlis and staph) lococcertua 
This patient had multiple foci of infection and requireti 
140,000 units of antitoxin to produce a fasorablc hemo- 
gram 


there i\as severe pain m the nght hip associated with 
nausea, vomiting, chills, and fever 
On examination she was found to be acutelj ill, 
with increased heat, swelling, and tenderness in the 
region of the upper end of the femur Excruaating 
pain was caused by motion of the right leg She 
was given intramuscularl) 33 cubic centimeters 
(20,000 P international units) of staph) lococcus 
antitoxin (Lederle) Her condition remained about 
the same during the second dav On the third da) , 
the infection in the nght hip was inascd and drained 
b) Dr Randolph Jones The blood cultures showed 
tw'o colonies per cubic centimeter of hemol)tic 
Staphylococcus aureus Following the operation she 
was given 70 cubic centimeters (40,000 P inter- 
national units) of antitoxin She continued to have 
chills and her temperature vaned from 39 to 41 
degrees C so she was given another 70 cubic centi- 
meters (40,000 P international units) on the fourth 
da) and 35 cubic centimeters (20,000 P inter- 
national units) on the fifth dav The blood picture 
showed a dramatic shift from 6o per cent non- 
segmented polymorphonuclear leucocytes and 1 5 per 
cent segmented leucoc)tes to 20 per cent non-seg- 
mented and 60 per cent segmented forms (Fig 3) 
Ine patient began to improve and the organisms 
disappeared from the blood although the tempera- 
‘“‘■^,^°"t‘nued to fluctuate from 37 5 to 39 5 degrees 
C Thirty days later she still had a chronic osteo- 
myelitis with some fever and is being actively im- 
munized with staphylococcus toxoid 

^ -f’ negro boy, age 12, was ad- 
itted to the hospital July 3, 1935, complaining of 
pam and swelhng in the nght hip for 9 days Follow- 
ing an injury to the right hip by a fall a diffuse 



Fig 3 Cx'c 54Sf)0 Shows hcmogrim of a 9 )ear old 
white girl with acute ostcomvelitis and staphs lococcemia 
This patient received about the average dosage of anti- 
toxin (So, 000 units) Xote the favorable shift in the hemo- 
gram before transfusion 


swelling winch extended down to the knee appeared 
the next day Fever, tenderness, anorexia, and 
malaise gradually increased up to time of admission 
Examination revealed an acutclv ill, negro bo) 
cr)ing with pam m the right leg There was swell- 
ing, increased heat, and tenderness from the ilio- 
pcctmcal line to the knee of the right leg There w as 
also pam, swelling, and an increase m local heat over 
the middle toe of the left foot He was given 33 
cubic cenUmeters (20,000 P international units) of 
staphvdococcus (Ledcrle) intramuscularl) and then 
taken to the operating room where Dr H Shiebel 
incised and drained the disease process m the nght 
thigh The temperature varied from 39 to 41 de- 
grees C and 70 cubic centimeters (40,000 P inter- 
national units) of antitoxin was given on the second 
day The blood cultures showed per cubic centi- 
meter of blood five colonics of hemolytic Staph) lo- 
coccus aureus On the third day the blood picture 
showed a marked improvement with a shift from 
60 per cent non-segmented pol) morphonuclear 
leucocytes and 20 per cent segmented leucocytes to 
30 per cent non-segmented and 35 per cent seg- 
mented forms (Fig 2) ^ 

He received 33 cubic centimeters (20,000 P in- 
ternational units) of antitoxin on the third day and 
a transfusion of blood The middle toe on the left 
foot vvas incised and drained During the next 4 
da)s be received five small transfusions and a total 
of 140 cubic centimeters (80,000 P international 
units) of antitoxin The hemoglobin wbch was 4 
grains was raised to 7 grams by these transfusions 
On the sixth day the patient developed marked 
edema of the scrotum and penis which w-as attnbuted 
to local lymphatic involvement although there was 
albumin in the unne and the blood chemistr)' studies 
showed a non-protein nitrogen of 120 mUligrams 
per cent, a^ a reversal of the albumin globu- 
le . The temperature reached normal by 
the twentv -eighth day, and blood cultures have 
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I ig 4 C»'« S><)5» Sh »s b tnognm I 4 * yf» Id 
wb t bay wba d ra of cut osteomytlitu with Upliylo- 
cocenou nd pncuTnoma. \]th gh he rtct ed *56000 
u ts, th h mogrum m*ii «d ef ortble 

remained stenie The osteomjelitit is in the chtooic 
stage but the urine stiU shows albumin and a few 
red blood celts and the patient has a geiteralixed 
edema srhich is subsi ling 

Case 5*9^1 il M R white male age 1* >e rs 
«as admitted to the hospital on Mav 34 105s with 
the complaint of pain n the left ankle and f \er for 
6 lays cblls nausea and Nomiti gforaday-s lie 
was acutely ill with flushed face mental d sonen 
tat on and marked tenderness swell ng redness 
a d I crei <d heat over the loner end of the left 
t bia 

\fter a preliminar> skin test he was given intra 
m scula ly 40 cubic centimeters (5a 000 I Inter 
nati nalunitslolstaphyl coccus ntitoxin (Lederle) 
The follow s morn ng the site of the o leomyeblis 
was 1 cued a d drained by Dr H Ranev Blood 
str am cultures and cultures fr m the pus from the 
t bia wee pos li e for hemolytic Staphylococcus 
a reus H r cei ed lotram scularly' 100 cubic 
centimeters (80000 I intern tonal units) of anti 
toxin on the second day joo cubic cenlimct rs of 
titrated blood and 100 cubic centimeters (Soooo P 
internation 1 units) of antitoxin on th third dav 
The disease conli ueft progress and (be femfiera 
ture ra geU from ig to 41 degrees C Subs! mil 
pain appeared on the fourth d y and the roentg no- 
gram sWweil a unit rm consol dation in (he nghi 
nl left lower I bes Repeated blood cuitu es 
showed per cub c cent meter twenty to thirts 
colonies of h m lytic Staphylococcu a reus B 
the seventh day the pat ent was p act callv mon 
bunl \t this lime lOO cubic ce t m ters (Sooool 
intemauo 1 n ts) of antitoxin wa mixed witb 
es^ual part of ul ne an 1 given intra nousivovera 
penod of I hour an 1 to m nutes The pat ent went 
c sleep whl the injecti rv w* bei g gi *n Tb 


temperature dropped to normal and remained 
Within the normal limits for the next 8 h rs an! 
then rapidly rose to the former range of 30 to 40 
degrees C Jau dice appeared on the f rth da 
and gradually increased presenting a d reel \ an den 
Bergh of 4 7 milligrams per cent on the ninth day 
Mthough the percentage of segmented polymorpho 
nuclear leucoev tes increasetl immc liately after the 
intravenous antitoxin the totaf white count stead I 
droppe 1 to s *00 (Fig 4) and the respirat ons reased 
on the thirteenth day 

Necropsv f nd ngs \cute osteomyebt of the left 
(ibia Mult pie absce»se» of both lungs heart Lid 
CVS anterior and posterior thoracic m scles len 
o titisof the nght clavicle and the left third and 
fourth ribs anteriorly Hemorrhagic mvocarditis 
gastritis enteritis and pyoarthritis of the nght 
ria icular sternal jo nt 

SUUUARY 

These children with acute osteomyelitis and 
staphylococcemia presented t picture of pro 
found toxemia with chills high fever dispro- 
portionately high pulse rate respiratorv 
distress and sometunes delirium Our etpc 
ricncc Is in accord with that of Dolman (9) 
who maintains that the majority of symptoms 
are due to the tnrt 0 production of staphylo 
coccus toxin and not to the presence of slaphy 
lococci in the circulating blood The admin 
istration of antitoxin in sufCoent amounts 
relieves the general symptoms although or 
ganisms persist for several days m the blood 
stream The antitoxin is not directly baefe 
riocidal but has an indirect bacteriocidal 
action by neutralizing the circulating toxin 
and thus removing the inhibition of the nor 
mal phagocytic activity of the leucocytes 
Our studies suggest that the mechanism is of 
major importance since those patients who 
lost toxic symptoms following administration 
of antitoxin all showed an increase in the 
white blood cell count with a return to a more 
normal ratio of segmented to non segmented 
polymorphonuclear leucocytes The patients 
who died showed a progressive disproportion 
of non segmented to segmented leucocytes 
It IS more than likely that the toxin which 
produces this change in the leucocytes is also 
damaging other cells in the body Ccrtamlv 
the segmentci! non segmented ratio seems to 
be a simple measure of the degree of toxemia 
and a convenient guide to the dost of anti 
toxin and frequency of its administration 
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rhc do'-'i'ic \Ar\ ^Mth the }'C\erit\ of 
the disease \\ith the duration of the distant 
before treatment ami a\ith tlie sire of the 
patient We ln\c obtained pood results a\ith 
as htUe as 32,000 V Internationa! units and 
as mucli as 160 oco units Prompt and ade- 
quate surpical drainapt of all foci is absolutcK 
essential since this prexents the absorption of 
additional toxin Multiple blood transfusions 
arc also indicated 

Plexen of our patients were pnen antitoxin 
intramiisailarlx without pcncral scrum re- 
action but practicalh all later tlcx eloped 
scnim sickness In 1033 x\c administered 
antitoxin intravenous!} to two adult patients 
with staphylococcus infection, but no osl co- 
rn} elitis 'I hey both had sex ere scrum shock 
This corresponds to the cxjrcricncc of Dolman 
and Keith xxith the mtraxenous administra- 
tion of antitoxin Wt hax c alw a} s considered 
mtraxenous injections the ideal method of 
treatment if the danper of shock could be 
eliminated Tlirce recent patients haxe been 
treated intrax'cnously with a hiphh refined 
and punfied antitoxin resulting in only a 
niilcl dull and slight febrile reaction The 
clinical improxcmcnt was dramatic xxith a 
drop in temperature, a rise in segmented 
polymorphonuclear lcucoc}tcs and a loss of 
general toxic symptoms 

CONCLUSIONS 

r The majont} of the s}Tnptoms shoxx-n 
by children xxith acute ostcom} elitis and 
staphylococcemia arc due to in vito production 
of toxin 

2 Commercial staphylococcus antitoxin 
x'/ill nculrahre tn vivo the exotoxins of hetero- 
genous strains of staphylococa 

3 The segmented non-segmented ratio of 
the polymorphonuclear leucocytes is an indi- 
cation of the seventy of the toxemia and a 
conx'enicnt guide to the dose of antitoxin and 
frequency of administration 

4 Sixteen patients with acute osteomye- 
litis and staphylococcemia treated by prompt 
drainage and multiple blood transfusions re- 
sulted in 8 deaths and an equal number of 
recoveries 

5 Thirteen patients with the same type of 
infection treated by the same method supple- 


mcntcrl b} the administration of staph} lo- 
cocciis anliloxin resulted m 2 deaths and ri 
rcrox tries 

uipuDGP trin 
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CYCLICAL CHANGES IN THE HUMAN VAGINAL MUCOSA 

HERBERT F TRAUT, M D , PAUL W BLOCH, M D . and ALBERTA RUDER, M A , Ne« York, New York 

From the Department of Obstetncs and Gj*nccoIog3 , Cornell Dmversit> Medical College and New YorV Hospital 


I T was the physiologist, Ludwig, who 
enunaated the prmaple that changes in 
the function of body tissues are always 
assoaated wth differences in structure In 
the years which have followed the formula- 
tion of this thesis, students of morphology 
and physiology have found abundant evi- 
dence supporting it The recent discovenes 
concerning the reproductive physiology of 
the female have been associated continuously 
with studies which reveal alterations in the 
finer structure of the generative organs m 
response to physiological stimuli It has been 
demonstrated that the tissues of the uterine 
and tubal mucosa as well as those of the 
ovarian cortex and the adenohypophysis vary 
as regards their cellular content and arrange- 
ment so that they present histological pic- 
tures characteristic of the different stages of 
the ovarian cycle 

The mucosa of the fundus of the uterus and 
that of the oviduct have such a definite cellu- 
lar response to the pituitary and ovanan 
cycles that one is able to diagnose from them 
the status of structures in the ovary with a 
great degree of certainty It might be logical 
to assume, therefore, that other portions of 
the Muellenan duct, such as the cervix and 
vagina, might show evidence of rhythmic 
histological change in an analogous manner 
Thus far, no study of the cemcal epithelium 
of the woman from this point of \new has 
appeared, although Hartmann and Gibers 
(1931) have drawn attention to the very 
dehmte cycle in the cemx of the guinea pig 
On the other hand the search for a histo- 
logical c}"cle in the vagina has engaged the 
attention of many workers, but unfortunately 
a wide divergence of opinion has resulted as 
a brief historical resume will show 
Alorau, in 1S89, obseiwed that the vaginal 
epithelium of rodents undeni ent structural 
changes under the influence of estrus and 
ovulation These obsenations were con- 
firmed by de Retterer, in 1S92, and Lataste, 
m 1893 Their significance w'as not sensed, 


however, until Stockard and Papanicolaou m 
1917 again called attention to them and un- 
mistakably correlated the cellular response 
of the guinea pig vagina to that m the ovary 
These observers went further and demon- 
strated that smears made from the vaginal 
fluid and cell content of the vagina also re- 
vealed variations w'hich were specific with 
regard to the phases of the ovanan cycle 
Stieve, in 1925, contnbuted his first study 
of the human vaginal epithelium from the 
point of view of cyclic change Although he 
studied the mucosa of only tw'o women, one 
of whom w'as sterile and possessed of an in- 
fantile uterus, he made the sweeping state- 
ment that there are no essential cyclical 
changes in the vagmal epithelium other than 
moderate hypertrophy and hyperplasia of 
the squamous cells, leucocytosis, and hyper- 
emia during the premenstrual phase 
The year 1927 brought forth several studies 
of the human vagina Dierks and Pucaom 
working independently, reported investiga- 
tions in which the former observed 30 women 
and the latter, 20, all of whom w’ere men- 
struating normally Both agreed that there 
were definite rhythmic variations of the 
vaginal epithelium which could be correlated 
to the menstrual cycle Dierks divided the 
epithelium into three layers, a functionahs or 
outer layer, an mtra-epithehal hyahnized 
layer, and a basalis The basahs, he con- 
cluded, IS refractory, showing no change, 
while all of the functionahs and part of the 
zone of comification are shed dunng men- 
struation Puccioni differentiated between 
an mtermenstrual, a premenstrual, and a 
menstrual phase of the vaginal cj’-cle In the 
first of these he thought the regeneration of 
the tissue to take place, while he considered 
the premenstruum to be characterized by 
strong proliferation, marked hyperemia, and 
the commencement of sheddmg The latter 
he desenbed as continuing dunng menstrua- 
tion and then being followed by a phase of 
rest Both of these obseiwers based their 
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Vork. upon a single biopsy from each patient 
taken from any con\enient location which 
may be worthy of note in view of Stieves 
later work as well as that which we shall 
present In the same year Fraenkel and Fels 
corroborated most of Dierks findings con 
cemmg the vaginal epithebum but were un 
able to correlate them with the ovanan i^de 
We have no details as to their material or 
methods 

Since 1928 a great many contnbutions have 
been made to the subject with a majoniy of 
the observers unable to confirm the occurrence 
of the \aginal cycle Stemshorn Lmdemann 
Nuernbcrgcr Lahm Fels Heynemann Gi 
bertz Kuechcns Walthcr Keller and Schiller 
are among those who for the most part 
repudiated Dietks work On the other band 
Adler Pankow Esch Dyroff Da\aa20 
Vinos and Geist with Smith and Brunner 
confirmed the eTistence of a %aginal cycle 
although all of them cTcepl Vinos did so 
with definite reservations Stieve again 
studied the problem in 1931 and wrote two 
additional articles in which he adhered to the 
views he expressed in 1925 In addition be 
found he could attribute no importance to the 

zoneofcormfication as described by Dierks 
pointingout that it is inconstant being found 
m some locations and not in others or that it 
can be found in any phase of the menstrual 
cycle as well as during pregnancy before 
pubertv and after the menopause Its pres 
ence be felt is dependent upon mechanical 
factors certainly not upon endoenne rela 
tionships Furthermore he described similar 
cornificatjons m other parts of the body such 
as the buccal mucosa ani the esophagus in 
male as well as female subjects 

In 1935 Davis and Hartmann studied the 
vaginal mucosa of the rhesus monkey by 
making biopsies from each animal at the same 
kvcl of the vagina at weekly intervals They 
were convinced that m this animal the vaginal 
epithelium responds in characteristic fashion 
to stimuli which coincide with the ovanan 
phases 

This bnef review of the literature gives 
abundant evidence that the problem of 
rhythmic vanation m the human vagina 
though much studied is far from being estab 


hshed We believe that this diversity of 
opinion has ansen from the application of 
faulty methods m that none of these observers 
of human material obtained any considerable 
number of biopsies from the same patient or 
observed the precaution of focusing their ob 
servations upon a definite location m the 
vagina As Stieve and Pankow pointed out 
there frequently are wide variations between 
the upper and lower portions of the same 
vagina at the same time We feel therefore 
that there is need for further study of the 
subject and are particularly stimulated be 
cause of the recent demonstration of Papani 
colaou proving that smear preparations of 
the human \ agma have a charactenstic v ana 
tion in their cellular content which can be 
considered as specific for the various phases 
of the menstrual cycle Inasmuch as the ceUs 
he desenbes in his studies concern leucocytes 
and young or old squamous epithelial cells 
pnnapally it would seem almost certain that 
the variations as represented in smears 0! 
these cells must arise as a result of very 
definite fiuctuations m the histological char 
acter of the vaginal mucosa 

MATERIAL AND TECDNIQUE 
This study ol the human vaginal mucosa is 
based upon specimens taken from 9 normally 
menstruating women who had no gyneco 
logical or endocrine condition which might 
vntiatc the observalions in so far as could be 
ascertained In 12 of these women it was 
possible to secure 4 or more vaginal biopsies 
at weekly intervals so that m them a com 
plete menstrual cycle is represented From 
the 17 remaining patients either a lesser 
number of speamens were secured or inter 
vals longer than a week elapsed between the 
taking of biopsies The conclusions of the 
study are based pnnapally upon the former 
group while the second has been used as 
additional evidence only when time sequence 
or the lack of frequent observation did not 
seem important to the point under considera 
tion Although the patients were selected 
because they menstruated normally and be 
cause they were thought to be free of disease 
a few developed some menstrual irregularity 
while under observation whether as a result 
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TABLE I —TABULATION OF MEASUREMENTS— CASE 12 * 


Number 0! biojKy 

a 

b 

c 

d 

e 

i 


i6th 

a 4th 

31st 

7th 

I4lh 

2 ISt 

Total epithelium— Maximal height 

300 

400 

200 

370 

400 

290 

Minimal height 

150 

200 

60 

60 

1X0 

60 

Average height 1 

230 

240 

150 

180 

210 

160 

Superficialis — Maximal height 

iio 

180 

ISO 

70 

140 

110 

Minimal height 

20 

30 

20 

3 

16 

15 

A\ erage height 

70 

90 

60 

SO 

So 

60 

Rft«!nh<i — Maximal height 

230 

320 

370 

340 

340 

150 

Minimal height 

100 

'*0 

20 

30 

20 

15 

Average height 

160 

ISO 

90 

130 

130 

100 

Loose zone— Maximal height 

110 

180 

80 

70 140 

1X0 

Minimal height 

0 

0 

0 

3 

1 ® 

0 

Average height 

60 

80 

40 

35 j 

70 

50 

Dense xone-^ — Maximal height 

40 

SO 

30 

j 40 

20 

20 

Minimal height 1 

0 

0 1 

0 ! 

0 

0 

0 

Average height 

10 

10 

20 

15 

xo 

10 

Light zone — Maximal height 

230 

XIO 

80 

220 

300 

70 

Minimal height 

20 

0 

0 

0 

xo 

0 

Average height 

130 

70 

40 

90 

100 

-fO 

Number of cell 
Ia> ers 

6-10 

0—8 

0*5 

O-XI 

1-20 

1-6 

Average height 
of asingleiaye: 

r 16 


24 


14 


Dark zone — Maximal height 

60 

x8o 

80 

So 

60 

IXO 

Minimal height 

IS 

40 

20 

10 

10 

IS 

Average height 

30 

80 

so 

40 

30 

60 

Number of cell 
layers 

3-6 

4 ~i 6 

3-9 

1-7 

1-7 


Average height 
ofasingIeia>« 

:r 8 

7 

8 

9 

8 

7 

Diameters of the larger cells of the light zone 

60/18 

40/18 

3% 8 

40/18 

30/1 r 

30/11 

Number of mito'^ea 

0 

0 

0 

0 

0 

0 

Quantity of Icucocj tes— Basalis 

+ 

+++++ 

++-^+ 

+++ 

-r++ 


Tunica propna 

+ 

++■ *- 

+ ++ 

d— t- 

++ 

++ 

Hi’peremia 

None 

Marked 

Slight 

None 

None 

Marked 

Density of the tunica propria 

Medium 

Medium 

Medium 

Medium 

1 Medium 

Medium 


the method o{ measurement usea in anal>xing the vanou* biopsy specimens This vroman had a menstrual c>cle of 31 dajs so 
that 6 biopsies were necessary to complete the c>cle All measurements arc m micra A similar table was made for each of the it other women 
whose vaginas were ob cried in this «tudy 


of the biopsies or not n e are unable to deade 
These minor irregularities have been taken 
into consideration, ivhen the}’’ occurred, and 
the data from the case rejected or retained 
depending upon whether or not subsequent 
cycles were normal 

All biopsies w ere taken at the same level of 
the ■vagina The sites chosen were on the 


lateral -walls, m the middle of the upper third 
of the vagina The speamens were taken 
with an ordinary tissue rongeur and nearly 
alw ays by the same operator The procedure 
was painless and bleeding usually msignifi- 
cant The speamen, a round piece of tissue 
about 6 millimeters in diameter, was nxune- 
diately placed in Bourn’s solution for fixation 
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and imb(,'<l(lo(l in parallin Sictjon w«.rc oil 
3 micr'i in thickni>>8 anil ^^l.rc siainnl m 
hemato\jlin and fosin \ cnnsiiUrabIc num 
berwireal ostaincdb\ thctrichromc method 
of Masson In thi wa\ stMral hundrol ^cc 
tions win pnparctl from the o6 b»op«% «pcci 
mens obiaincil 

JIFTIIOD OF 1TIH\ 

In i\aluilinj, the matinal ivirat dilTcrcnl 
ciH counts anil mcasiinmints haic bitn 
made with ngard to the >anou zones (Tabic 
I) while for piirpo es of clariti the diflircnl 
trata haii betn cla iliol according to the 
follojrjnjj schima 

Supcri 4l 

I..OOSC { n (Dels f nctiunalis ) 

I) n*< *on ([) ks one of e r i! c tonorio e 
f d n ilicat o of oth r uth $) 

W uf 

[>^*k 111 «ed n re ct l hemsto jln) 


The cell of these succcx i\t hjers of tht 
tpithcUum an of difiinnt a^es In the hot 
tom later are the primitive cell which pro- 
liferate and give rise to immature eel! formin 
the dark zone so called bccau c of their 
dense staining reaction Ihcse then mature 
progressivelv asthev ascend in the epithelium 
\t the same time the ba ophilia of thiir 
nuclei and cvtoplasm clecrca es markc<ll> <o 
that the) come to form the light zone of the 
bisili Subscquentlv the cell degenerate 
and comifv their nuclei grow pvknotic and 
they then form the supcrliciali In the end 
the) are shed as though pushed out b) the 
new cells coming from below As wc shall 
show later these periods of grow th art 
rhvthmic and it might therefore seem that 
desquamation should be more or less periodic 
as Well however thu far we have been un 
able to substantiate such i deduction difi 
mtit) 

Table I gives an example of the measure 
mint which were made for each of the twelve 
subjects studied The measurements were 
thin charted graphicall) as m Graph i and 
from them deductions became po siblc 

Comparison of the graphs thus obtainixl 
reveal the fact that the vaginal mucosa has 
a growth rhv thm as evidencid pnncipallv bv 
pcnoil of proliferative activnlv in the dark 
zone of the ba alis alternating with pcnoiU of 
quiescence in which no evidences of growth 
ma) be seen No consistent variations could 
be found in the other Ia)irsof the epithelium 

CFNI-RVL UFSCRIPTION OF TIlF VACIWL 

Jiiaisv niRisc Tiir invctivf piivsl 

I he amnectivc tis uc of the tunica propria 
contain l)mphatics and blood vessel In its 
upper portions a small number of leucocytes 
are usuall) etn while just beneath the cpi 
thelial margin i a thin jxiorl) differentiated 
fibrous sheet known as the lamina propria 
Ihe basal laver of the (pithehum forms an 
undulating line with small papillx which pro- 
ject downward into the tunica propria 

The basal laver of cell m the dark zone i 
atr\ tvgulit in size and di position Their 
nuclei are large stain deepH with hematox) 
lin and a!mo t cnmpictil) till the cell Thi 
nucleus is oval in shape and its greatest lium 
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I ig I Photomicrographs of biopvj specimens from llie 
same ngim The upper one i\as remoecd on the hfteenth 
dij of the cNclc and is in the inacUee phase The lower 
picture represents the prolifcratitt phase and was rt- 
mo\ed on the fifth dat of the cjcle u, liasahs, dark rone, 
/), light zone of basahs, c supcrticuhs 1 he lower picture 
shows marked proliferation and increased height of the 
dark zone as compared to the upper one Xioo 

eter ahiays lies perpendicular to the lamina 
propria This lajer forms a definite dark 
ribbon of cells at the base of the epithelium 
and is frequently referred to as tlie stratum 
germinativum 

Superimposed on this single layer of the 
germinativum are four or five laj ers of larger 
cells, which are more irregular in disposition 
The orientation of their nuclei is not uniform, 


.c lO"'- •/‘‘.T' .:57. ..\v- ,1 

■ >v>'' . . ■ ' ' a 

t' ' , ''' ' ’ 

, ’T ^ t 

I'lg 2 Upper, Inatti\L phase Biopss rtmottd on the 
tenth daj of caclt bower, Proliferation of basalis in same 
patient, biopss rcmo\ cd on tlic sc\ cntccnth dav a, Basabs, 
dark zone, i>, basalis light zonr, f supcrficiahs a, Darks' 
“zone of cormfication ’ Xoo 

zone arc approached They stain less deeply 
uith htmatovj'lin and their chromatin is 
shrunken to form a small, irregular spot in 
the center of the large nucleus This transi- 
tion from the lover to the upper laicrs is 
usually progressive and the cellular changes 
arc interpreted as depicting the gradual 
death of the cells 


but the nucleus itself presents the same ap- 
pearance as those of the bottom layer As the 
cells are larger, somewhat older, and not so 
closely packed, their affimtj tov ard the basic 
stain IS generally less marked These to- 
gether with the germinal layer have been 
designated as the dark zone of the basalis be- 
cause they stain intensely vith the basic 
hematoxylin dye 

In the light zone of the basalis, the cells arc 
markedly larger than those of the dark zone 
and increase in size as the upper layers are 
reached The outline of the cell has changed 
from oval or octagonal to a flat spindle con- 
tour The cell membranes are more apparent 
and the protoplasm is vacuolated The nuclei 
show evidences of degeneration vhich become 
more marked as the upper layers of the light 


In the superficiahs the process of stratifi- 
cation and cormfication takes place There 
IS a I cry abrupt change from the basalis to 
the supcrficiahs The cells of the latter take 
almost none of the hematoxylin stain and are, 
for the most part, quite loose in their arrange- 
ment Occasional areas of dense or compact 
arrangement are frequently obseiw^cd and 
Avhen present may be in any part of the super- 
fiaalis It IS this latter occurrence v'hich 
Dierks and others have alluded to as "intra- 
epithelial zone of cormfication” (Fig 2) 
Dierks considered that the appearance of 
his “mtra-epithelial zone of cormfication” 
was a symbol of ovarian hormone effect and 
that it V as characteristic of the premenstrual 
phase As has been pointed out in the dis- 
cussion of the literature, many authors have 
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found this hibtological picture in the vaginal 
epithelium of individuals previous to puberl> 
and after the menopause btitve has also 
shown that such cornification ma> occur in 
the buccal and esophageal mucoaa All this 
evidence seems to indicate a lack ol specihcity 
m thia epithelial reaction On the other hand 
there is no agreement among other authors 
that this represents real cornification One 
of this group Sterashom therefore proposes 
the use of the term area of densification 

DESCRIPTION OF THE VAOUtAL EPITUElJini 
DUEINO THE PBOLIFERAinX PRASE 
As the outstanding and only constant 
histological variation posscs«cd of a rhythmic 
nature v, e have observ ed a proliferative phase 
which usuallj begins m the premensiruum 
This phase is characterized b> a proliferation 
of the voung cells m the dark zone of the 
basalu and results in enlargement of the 
papillae both in breadth and depth so that 
there is marked increase in irregularity of the 



FgS P fjeat fj Tiifty first d y fcyle PwJf 
I phase I gesse Dlczo bsal S liebt 
too b sal s pe fi I I Xg 



maigin between the bssali and lamina 
propria Jlitoses arc onl> rarely observed 
At the same lime there is a marked increase 
m height of this zone The growth period 
ma} or mav not be accompanied b} changes 
in the more peripheral la}ers Uehave been 
unable to discern any constancy in reaction 
above the dark, zone of the basalis However 
more or less synchronous with the probfera 
live activity we have observed dilatation 
and increased numbers of blood upillaries 
(Tig 4) associated with an infiltration 0/ 
leucocytes vvhich invade the tunica propria 
and the epithelium Such leucocytes never 
disappear completely during any phase of the 
menstrual cycle but their numbers undergo 
variation with a tendency for the maximum 
to occur at the period of proliferation 

Unfortunately from a theoretical point of 
view the inadence of the proliferative phase 
in the vagina is somewhat variable with re 
spect to the menses However in the ma 
jority of our subjects it occurred between the 
twenty first and the seventh days of the 
<^de thus seeming to coincide roughly with 
the menstrual period The proliferativ e pha e 
covers several days beginning and ending 
gradually The biopsies do not always coin 
ade with Its maximum development some 
times showing the ascending process while 
others show it on the wane If one were to 
demonstrate the beginning maximum de 
velopment and end of the process it would 
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It seems difiicuU therefore if not impos 
sible to base the study of the \agmalc>cle 
on the %anations of the superfiual zones be 
cause they ma\ be mflueciced b> an> one of 
several eYtranious factors such as coitus the 
douche etc This probabI> CTpIaios the con 
tradictorj conclusions reached by the various 
authors ^^e conclude that there ma> be 
rhvthmic exfoliation of the superficialis In 
deed It would seem highl> probable that this 
should occur in association with the periodic 
proliferative activit> of the basal ia>er how 
ever wc have not succeeded m demonstrating 
this sort of response A^e feel that repeated 
frequent biopsies from normally menstruating 
virgins would be a more ideal and conclusive 
material upon which to base the study of the 
superficialis The material of this stud) 
however seemed adequate fora stud) of the 
deeper placed la) ers of the v aginal epithelium 
and apparentl) justihes the following con 


1 In the histological variations of the 
human vaginal mucosa there is a dehnite 
rh>thm which it is possible to correlate with 
menstruation and hence with the ovarian 
c>cle 

2 This cellular response is characterized 
b) proliferation on the part of the stratum 
germinativum with increase in the number 
of )oung epithelial cells in the basophilic 
zone of the epithelium This response is 
av ociateil with occasional mitoses and verj 
definite Icucoc) tosis and hvTieremia 


3 The proliferative pha'ie appears in the 
premenstruum lasts 6 or 7 da)S and is cither 
completed premcnstruall) or extends into the 
menstrual phase and occasional!) into the 
postmenstruum It has not been observed 
between the seventh and twentj first dajs of 
the c)de Between the proliferative phases 
the epithelium is quiescent 

4 Such alternation between proliferative 
and inactive phases has not been demon 
strable b) us in pregnancy which seems to 
indicate that the rhythm of the vagma is 
related to the ovarian cycle 

5 e have been unable to correlate changes 
m the superficial and intraepithelial layers 
of the vaginal mucosa with the menstrual 
cycle According to our observations the) are 
quite arrhythmic 
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A HISTOIOGICAL STUDA IN TWENTY FOUR CASES OF 
RETAINED TESTES IN THE ADULT 

JOflV M P^OE MO Roccicstei 'fwEson 
FnwiAUkcrnVrF <111) 

HUGH C\noT ^fD F\CS Rocbesie* Mtvvtso ^ 

D ts ffty Til tf r Cl 


T he work of Moore (1*34) 
Wangensteen and others has shown 
that in ammaU the de\eiopnient oi 
the testis depends ver^ much upon its 
occupying a normal position m the scrotum 
Although there is little cvadcnce upon the 
point other than that derned from experi 
mental studies on animals it eeems fairly 
certain that these observations ought to be 
translated into action in the treatment of the 
cryptorchid If is now generally recognized 
that in children the testis must be made to 
he in a wholly normal position at the bottom 
of the scrotum if the best opportunity for 
proper development is to be obtained On 
the other band much difference of opinion 
still etists as to the proper treatment of the 
adult cryptorchid 

The eTpenmental evidence at least sug 
gests that the abnormally placed testis if 
allowed to go into adult life m its malposi 
tion may has e been so thoroughly damaged 
that no Tcgeneratu e prowess can be etpected 
Opposed to this are the frequent reports in 
isolated cases of the histological examination 
of the retained adult testis showing in some 
areas almost normal tubules and m others 
tubules which might conceivably <how 
legenetation Tot ex'imple de Winiwarter 
(6 7') examining two specimens of unde 
scended testes obtained respectnely from 
patients of 23 and 40 years of age expressed 
the opinion that the epithelium of the tubules 
was sufficiently preserved so that the possi 
bihty of regeneration to a normal condition 
could not properly be denied 
In our series wc were concerned with the 
question of whether the degeneration shown 
in these retained testes was in general 
progressiv e so that in the eather decades the 
state of the epithelium would be such as to 
suggest the possibility of regeneration if 


placed under normal conditions and whether 
in the later decades the degeneration had 
gone so far as to constitute practically com 
pfete atrophv 

Wc were also concerned with the still 
disputed question of the frequency of malig 
nant disease developing in the abnormallv 
placed testis The weight of opinion appears 
to favor strongly the view that such malig 
nant processes are importantlv more com 
mon m the retained testis In none of the 
patients with whom we were concerned did 
the testes which were removed practically 
always in order to facilitate the cure of a 
hernia show any gross evidence of malignant 
change In none of them was the possibilitv 
of cancer entertained by the surgeon at the 
time of operation but in 3 cases evidence of 
malignant disease was found by us 

ABSTRACT OF UlSTOLOCtCAt FINDIVGS 

No specimens were included m which the 
patient had not passed puberty 

6 onJd odt Cass 1 The patient wss *hv« 
single and 18 years of age The test s w s in the 
light inguinal canal On m c oscopic evanunat on 
only remnants of testicular tiss ewereseen showing 
atrophic tubules with a very faint basement mem 
banc No germ nal epithelium as found 

Case The patient was single nh te and 19 
>ean of age The testis was t the eaternal ring 
On microscopic etatoinal on the lum a albjgi ea 
wasnotabno mally thickened The basement mem 
b ane of the seminiferous tubules was thick with 
slight atrophy of tf germinal puhelium An 
tnflammatory troma was noted mih nc ease in 
the fib ous connective tiss e (Fig i) 

In the first case only remnants of testicular 
tissue were seen and it should be remem 
bered that this was in an iS year old boy 
It IS very doubtful whether this testis if 
placed m the scrotum would ever have 
developed a mature germinal epithelium 
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> g 8 Th t bules are h> Uniaed Xij 

In Case 14 there was some atiof(h> and 
mflammalion m the interstitial tissue In 
Case 15 there was just beginning atrophy 0/ 
the tubules It is possible that the epuhehum 
in Cases 14 and 15 might have developed had 
the testes been placed withm the scrotum 
Case 15 was the most promwing In Case 16 
the tubules were hjalmized With hjahnua 
tion as seen in Case 16 it would seem very 
improbable that permatogenests could ever 
occur m this organ In Case 17 the tubules 
were markedly atrophied There were hyper 



( g 4. lilt St tial U ut tb te l b Ur spaces 
luch * e pari all/ differ W tod nd oc 1 11} co 

taiAbtg o deoU X *0 

plastic interstitial cells of unknown function 
and of questionable morphology which 
would make its removal justifiable 

5 i ih dttade Case iS The pat ent was white 
marred and 52 >ears of age The test s was >q the 
left iDguioal canal On nucroscop c e ammation the 
testis \ as found to he composed of fibrous con 
nectwe tissue and ad pose tiss e No rema m g 
tubules were seen 

Casp 0 The patient at « h te marned a d^r 
>ears of age The testis was m the right nguinal 
canal On microscopic examination the basement 
membrane of all of the tubules at found to be 
th chened and there were fib osis and bjalmuation 
of the majority of the tubules An occasional 
interstiiul cell was seen (Fig 10) 

The miaoscopic appearance of the testis 
in Case was essentially that of fibrous 
connective tissue mth no tubules remaining 
In Case 19 the tubules of the testis were 
largely fibrosed and replaced with hyaline 
tissue It seems improbable that cither of 
these testes would ever regenerate a func 
tional germinal epilhelmm regardless of the 
position 

SacUh d c<ide Case 0 Thep uent was \hite 
■named and 62 years of age The testis was at (he 
left externai inguinal nng Jlicroscopic examination 
r sealed that the tubules we e atrophied and almost 
complet ly hyalmued No interstitial cells were 
seen The stroma was sjightfy etitmalous 

^SE 21 Thep tientwa white marned a dOi 
years of age The testis was in the right ingu nal 
canal On mcrocopic exam nation the tubules 




Fir ti d, left Hyperplasu or eerly c vnccr of tubules brown pigment Xioo b, Higher mignihcalion of a dif 
In the upper portion of the illustration is seen a mass of ftrent field of the same specimtn Interstitial cells with 
interstitial cells of questionable morphology In the upper large nucleoli which apparently originate in the tubule 
left hand corner ate interstitial cells w ith larger nucleoli and X 230 


were found to be replaced with fibrous connective 
tissue and hyaline The tubular outhnes were 
recognizable but entirely devoid of any epithelium 
No interstitial cells were seen The stroma con- 
tained some inflammatory cells 

Case 22 The patient was white, married, and 62 
years of age The testis was in the left inguinal 
canal On microscopic examination the tubules 
were seen to be replaced with hyaline A few inter- 
stitial cells remained There was a chronic intersti- 
tial inflammatory reaction 

Case 23 The patient was white, married, and 
65 years of age The testis was in the left inguinal 
canal On microscopic examination the testis was 
found to be completely replaced with fibrous con- 
nective tissue with areas of hy ahnization No 
tubular outlines remained 

Case 24 The patient was white, married, and 67 
years of age The testis was retained in the abdomen 
on the right Microscopic examination revealed the 
tunica albuginea, walls of the blood vessels, and the 
basement membrane of the tubules to be tMckened 
The interstitial cells were reduced in number in 
some areas and were seen as hyperplastic masses in 
other areas (Fig rra) In the raidportion of the 
testis, xvell removed from the surface, was seen what 
was in the opinion of two pathologists an early 
adenocarcinoma Another pathologist, m examining 
this area, was unwilling to call these cells truly 
cancerous, but it was undeniable in his opinion that 


they represented the extreme of hyperplasia 
Furtherniort, he regarded another group ot appar- 
ently interstitial cells as being malignant, and he 
demonstrated one field in which it would seem that 
the origin of these cells was in the tubules (Fig irb) 

In Cases 20, 21, 22, and 23 hbrosis and 
varying degrees of hyalimzation of the 
tubules xvere noted, and it is inconceivable 
that these four testes should have regained 
their normal spermatogenic function had 
they been placed in the scrotum In Case 24 
is seen what is regarded by two pathologists 
as adenocarcinoma, grade i However, this 
diagnosis was not in accord with the opinion 
of the third pathologist, yvho considered this 
questionable area of tubules to be hyper- 
plastic Txvo pathologists regarded the 
hyperplastic xvhorls of interstitial cells as not 
being malignant, although one of the two 
went so far as to say that these interstitial 
cells may be regarded by some as precan- 
cerous The third pathologist was very 
definite m stating that he regarded these 
interstitial cells as being malignant, and he 
demonstrated to our satisfaction that their 
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ongm uas tubular He descnbed the lesion 
as bang a spcrmatoblastoma 

SUMMAR\ 

This Study seems to suggest that there is 
prootessivc delenoralion as the >cars go by 
Thus m the second decade one specimen 
showed germinal epithelium which might 
have developed normall} The other case 
showed very complete degeneration and it 
js not improbable that this was an unde 
V eloped testis from the start In the third 
decade ill of the 6 specimens showed some 
degree of atrophy but all showed remaining 
epithelium which could have gone on to 
satisfactory development In the fourth 
decade 4 of the 3 specimens showed epi 
thelium which might have developed nor 
mall> The fifth specimen showed very 
extensive atrophy In the fifth decade 2 of 
the. specimens showed epithelium which 
might have developed while the 2 others had 
gone on to very complete destruction One 
of these was a testis retained within (he 
abdomen in which on theoretical grounds 
one would expect more complete atrophy 
In the sixth decade both of the speamens 
showed very complete fibrosis and dcstruc 
tioii It did not seem reasonable to assume 
that these could show an> important degree 
of regeneration In the seventh decade all 
of the 5 specimens showed extensive de^en 
cration and h>aIinization and were appar 
cnll> be)ond recall Utention is called to 
the absence of h>pcrplasia of the interstitial 
cells of Le>dig except in I igures 9 and 1 la 
FVID&NCE or MALIGNANT DISEASE 

It IS intcrc ting and wc think important 

va/A vb.iA, vw •Aa T/MWAk toa'.w/i 


tion of these 24 ''pecimcns 3 were found 
which showed cvidciice of cancer Iwo of 
these were m the third decade and showed 
a lesion described as adenocarcinoma The 
third was m the seventh decade and showed 
a lesion which was more controversial Two 
pathologists regarded the lesion as earl) 
adenocarcinoma With this opinion the 
other pathologist disagreed however regard 
ing the cells as showing abnormal h>per 
plasia 

These findings seemed to us ver) impor 
tantly to strengthen the opinion that the ab 
normally placed testis is much more likely to 
develop cancer than the normally placed 
testis It further suggests that rather more 
careful study of misplaced testes removed at 
operation or found at autopsy might shed 
still more light upon this question which is of 
great importance 
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PREVENTION OF RECURRENT RENAL C^LCLTJ 


C C HIGGINS, il D , r -I C S , CiEVFr a\d, Ohio 

Oe\ eland CItnic 


A SURVEY of the literature reveals a pau- 
city of publications devoted to the 
^ problem of recurrent renal lithiasis fol- 
lowing conservative operative intervention 
That calculi should recur frequently seems 
obvious when the initiating causes of stone 
formation are not corrected by the surgical 
removal of a calculus Certainly, we are treat- 
ing the “effect” and not the ‘ cause” of this 
pathological condition It is true that a cal- 
culus may be removed surgically or a sma ll stone 
may be expelled spontaneously and that a 
recurrence may never be experienced, how- 
ever, a su/Bcient number of cases of recurrence 
of stones has been reported to make a con- 
sideration of this problem of utmost impor- 
tance, and It becomes obvious that before 
permanent relief from calculi may be secured, 
the underlying causes must be corrected and 
the factors eliminated which trequently are 
associated with the production of urinary 
calculi 

CL VSSme ITION 

s^echs^Iassifies recurrent calculi m the fol- 
lowing manner 

I True recurrence or the new lormation of 
a calculus after the complete removal of the 
original stone (Fig i) 

2 False recurrence or a persistence of 
stones or fragments of a calculus which were 
overlooked at the time of operation (Figs 2 
and 3) 

INCIDENCE 


It IS difficult to estimate the true incidence 
of recurrent calculi Unless a roentgenogram 
IS made routinely following operation, a mis- 
interpretation of results ivill occur, and it 
becomes impossible later to differentiate be- 
tween a newly formed calculus and one which 
was overlooked at the time of operation 
It IS true also that minute fragments of a 
stone or sand may not be demonstrated m a 
postoperative roentgenogram, although they 
may serve as nuclei for further stone forma- 
tion However, by placing a small film behind 
the delivered kidne> for roentgenographic 


study as suggested by Qiunby or by fluoro- 
scopic examination as described by Braasch 
and Carman, the presence of small stones or 
retained fragments frequently may be re- 
vealed, and these may be removed before the 
operation is completed In a review of the 
cases of calculi recurring after operation for 
renal stones since 1917 at the ilayo Clinic, 
Braasch found that shadows of stones were 
present m the kidney in roentgenograms made 
immediately after operation in 31 of 685 cases 
The frequency with which calculi recur tol- 
lowing operation varies considerably accord- 
ing to different authors In 1915, Cabot and 
Crabtree, in reviewing the results of a series 
of operations for renal stone m Jilassachusetts 
General Hospital, stated that “recurrence” 
occurred m 56 per cent of patients treated by 
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Iig I True recurrent bilateral calculi 
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ncphroiomv and in 5 1 per cent oi those treatt d 
b> pjclotomy Utonfccrsma rejtortcd the m 
adcncc of rccurrincc to be about 16 per cent 
m instances m \\hich infection of the ki<lnc> 
uas not present or in \vhich onl> a slight infee 
tion Mas noted In his senes m \'>hich i>c\crc 
infection of the kidnc) >sas present recur 
rnKc occurred m about jO per cent of the 
patients following operation 
Barni.> in 19*2 rcMtwtd the rt-uiUs se 
cured in a series of patients operated upon 
(or renal stone at the Massachusetts GeneraV 


ureteral stones In our senes of cases from 
1923 to i9$2 a recurrence of 164 per cent 
has been noted Thus it is esndent that re 
current calculous formation is a complication 
which cannot be considered hghtl) and the 
empirical measures cmplo>cd in the past did 
not present recurrence in from 10 to 15 per 
cent of the eases 

Frcqucotlj the prolonged presence of the 
calculus m the kidnc> has produced marked 


Ifo pdal and reported recurrence m j2 |>cr 
cent of the cases Of this group however 
(M loperative roentgenograms were ma<lc m 
20 cases and a stone still was present in the 
kidniN in 9 or 45 per cent Braasch ami I oulds 
in 1924 stated that calculi recurred m 10 /9 
])cr cent of patients who were operated uiwn 
(or renal c^culi at the Ma>o Clinic and 
Herbst noted a recurrence of appro»inatel> 
15 per Cent In igj; Ilunner (ij) reviewed 
the re ults sccureii in his senes and stated that 
recurrence followed 9 5 per cent of ojxrations 
for renal and 4 4 per cent of operations for 


impairment of renal function a superimposed 
renal infection m irked h>droncphrosis or 
l>>onephrosis which contra indicates a con 
servaUve operation However il the kidnc> 
on the opj»sitc side is normal when nephrte 
tomy IS perlorme 1 the dev elopmcnt of l 
calculus in the sound kidney occurs relatively 
infrcquentlv In his statistical study Rov 
sing found that calculi dev elope-d in the sound 
kidney after removal of the pathological kid 
ney only once following yi nephrectomies 
la our senes of eases stones formed in the 
opposite kidney in 2 8 per cent of the eases 
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The formation of calculi in the opposite kid- 
ney, therefore, occurs quite infrequently fol- 
lonmg nephrectomy — approximately in from 
2 to q per cent of the cases 
The type and consistency oi calculus i e 
large or "small, soft or hard, also influence the 
percentage of formation of calculi tollowing 
operation The larger percentage of recur- 
rence following the removal of soft stones un- 
doubtedly is due to retained sand or frag- 
ments and cannot therefore, be termed true 
recurrence 

In the in which the stones extend into 
the calyces, a lugher percentage ot recurrences 
w as noted in our cases than w hen the stone was 
confined to the pelvis itself As in this group 
incomplete remo\ al of the calculus mai occur 
or damage to the calyx, infundibulum or renal 
pelvis may be instrumental m the production 
of the higher inadence ot recurrence Braasch 
(5) has stated that recurrence following re- 
moval of small stones exceeded that following 
large ones, 13 48 and 9.66 per cent, respec- 
tively In our cases, if we included m the 
group of large calcuh those which extended 
into the cal> ces, the percentage of recurrence, 
II gS per cent, is approximatdy the same pro- 
\nded the postoperati\ e roentgenogram did 
not reveal retamed calcuh 
The operative results m cases ot bilateral 
calcuh are not as satisfactory from the \aew- 
point of recurrence In the large percentage 
of cases, bilateral mfection is present, and 
Joly states that the mfection usually persists 
foliowmg operation and recurrence is the rule 
Brongersma reported 36 cases in which 75 
operations were performed, and recurrences 
developed m 14 instances Braasch (5) has 
stated that in most cases, the probable penod 
of tune IS hmited in w'hich stones may form 
again, and the average mteiwai between oper- 
ation and recurrence is 2 years However, m 
many mstances, recurrences will develop at a 
later penod, espeaally m patients between the 
ages of 20 and 40 y ears, and m some instances, 
small calcuh will be passed spontaneously 

FACTORS ASSOCIATED WITH EORILATIOX 
OF CALCULI 

In the consideration of the prexention of 
formation of calcuh, obviously the factors as- 


soaated wnth their formation must be con- 
sidered 

fnJecUar Reiser m rexieiving^a series of 
12 cases 01 intensixe recurrent lithiasis at the 
iMaxo Clinic, noted positive cultures from the 
bladder in 6 cases, negatix e culture in r case, 
and in 5 cases no culture was reported. 

Roxsmg expressed the opinion that a urea 
splitting orgamsm, especially thestaphxlococ- 
cus was most frequentlx associated with re- 
current calculi Braasch (5), howexer, states. 
‘ Gross exndence of tissue mfecuon did not 
seem to be a factor faxormg recurrence In 
fact the percentage of recurrence was less 
than ax erage xxfien the areas of renal infection 
were thoroughlx drained and all fragments 
cleanly removed ’ 

One of the most critically and carefully 
studied senes of cases is that of Bugoee, who 
rexnewed the results of operations for nephro- 
hthiasis This inxestigation was made to de- 
termine the presence 01 a pre-existing px elo- 
ncphntis as a possible factor m the formation 
of renal calcuh .A defimte history’ of pyelo- 
nephritis was ehcited in 23 cases and in 17 
treatment had been administered during the 
imtial attack In the 6 remaining cases, the 
infection had been treated by other physi- 
cians .Hthough roentgenograms did not dem- 
onstrate the presence of a calculus at the time 
when each patient was first seen, stones subse- 
quently dex eloped in all these patients The 
reaction of the unne and the organisms cul- 
tured were noted m each case at^ the time of 
the original attack and during the subsequent 
attacks, and finally the compositioa of the 
calcuh was determined It is of interest to 


note mat tne unne was aad in reaction and 
that colon baalh were the offencting oraan- 
isms m 16 cases during the first attack- In g 
of the 16 cases, the unne later became aka- 
Ime and staphylococci w ere the predominating 
organisms, m 5 the urme remamed alkaline 
through repeated attacks, in i case, the urine 
was neutral m reaction and in another h 
xaned from faintly acid to neutral. The com- 
position of the calculi formed in the presence 
ot aad urme was calaum oxalate; m alkaline 
urme, largely phosphatic 

The atudies of Rovsmg showed that 63 iS 
per cent of all recurrences occurred in kiduc-s 
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which were infected either pnmanlj or sec 
ondarilj \nth bacteria decomposing urea In 

9 per cent of cases recurrences de\eIopcd 
in sterile unn( 

I rue recurrence is relaiuelj infrequent tn 
aseptic Ktdnejs or m (hose infected with 
Bacillus coll alone but w hen the urea splitting 
organisms are present cspeciall> the proteus 
irganisms calculi dceelop or recur with con 
sidcrablc rapidit> enlarge rapidly an<lc\cn 
tually destroy the kidnc> Rosenow and 
McHScr also emphasized the part pla>ui by 
bacteria m the production of unnary calculi 
and Its relationship torcCurnnl formation of 
calculi They demonstrated the selecti\e ac 
tion of the green streptococcus m the forma 
lion of calculi 

IIvperparalh\rotdism Studies which dem 
onslrate the relationship between the para 
thyroid glands and the formation of calculi 
hue been rejwrtcd b\ Mbn^^ht and Bloom 
bergfi) Barney (3) Chute (lo) and others 
Mbright recently reported a scries of 23 
proved cases of hyperparathyroidism from 
^^assachusctts General Hospital m which 
\ ray studies nvealcd renal calcub m 15 
patients fxamination of the blood in cases 
of hyperparathyroidism reveals a high level 
of scrum calaum a low level of serum phos 
phorus and an increase in the elimination of 
the Calaum and phosphorus in the unne 
Roentgenograms may rev cal the presence of 
bone disease butm Ubnght s series evidence 
of bone iliscasc without a coexisting renal <Iis 
case was present m only ^ patients and he 
states that the findings m these eases sug|.cst 
that renal disease is a more frequent manifes 
lation of hypcrpirathvroidisni than is l>onc 
hscasc 

If the calculi in a particular ease arc as-^o 
ciatcd with hyperparathyroidism the surgi 
cal removal of the calculus from the kidney 
probably will be followed by recurrence of the 
stones Therefore this condition must be 
treated before removal of the calculus is per 
formed except in tho c exceptional cases in 
which delay in the operation is contraindi 

cated 

Cisltnuna Cystine nephrolithiasis is a 
more unusual type of calculous formation 
Sceger and Kearns stated that since Wollas 


tons di covery of cystine in iSio (2S) iSi 
cases of cvstmuria have been reported and it 
IS interesting to note that in 124 of the c cal 
cull have also been present 

Cystinuria is now believed to be due to an 
error in metabolism which 'Neuberg classified 
as follow s 

1 The mild type m which there is a toler 
ance for ty rosin cystine and asparaginic acid 

2 1 he type in w hich cy stine is ticreted and 
there is present also a diminished power to 
ovidizc the Other ammo acids on feeding 

3 I he type in which the disturbance of 
the mtcrm^iate protein metabolism is so 
advanced that other amino acids (ty rosin and 
Icucin) arc excreted as well as cystine 

Heredilv is an important factor and several 
authors have reported the occurrence of c\s- 
tiDC calculi in more than one member of a 
family 

The presence of cy sline cry stals or the j>res 
cnee ol cy stine ui solution in the urine shoul i 
draw attention to the fact that the calculus 
may be composed chiefly of cvstint How 
ever thi substance may not always be noted 
m the urine of patients with cystine calculi 
and Its disappearance from the urine at inter 
vals has been observed In this type of case 
restriction of proteins is advisable m conjuiic 
(ion with high vitamin V alkaline ash diet to 
prevent recurrence 

Photphaluria Increased elimination of oi 
alatcs and unc aad in the unne as well as 
persistent phosphaturia are assoaated with 
ealculous formation and therefore present an 
important problem in the prevention ol stone 
formation This is especially true m the 
jMlient withpho phatuna and while it is also 
rccognizcil that infection probably is the most 
frequent cause of persistent pho phaturia this 
IS not true m all cises 

Laidlcy states that three types of phospha 
tuna may occur 

1 Temporary phosphatuna 

2 lermancnt non infected phosphaturia 

3 Permanent infecteel phosphaturia 

Temporary pho phaluna may be caused by 

various metabolic factors Laidky states that 
a constant hndmg in temporary pho phatuna 
IS an incrca c in the total amount of alkali of 
the bo<l> fluids The unne may become alka 
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line temporarily due to the ingestion of vari- 
ous foods, such as oranges, lemons, and other 
citrous fruits, as Holmes and Coplan have 
reported Certain other foods yield an acid 
rather than an alkaline ash 

Permanent phosphaturia which is not asso- 
ciated with infection may coexist with a dis- 
turbance of the function of the large bowel, 
and m such cases, the usual amount of earthy 
phosphates may not be excreted Laidley has 
lound in his cases that there was an absolute 
and relative increase in earthy phosphates m 
the urine of permanent non-infected phospha- 
turia in contrast to the phosphaturia due to 
infection in which the earthy and alkaline 
phosphates eliminated in the urine were with- 
in normal limits 

Phosphaturia accompanied by infection is 
due to a deposition of phosphates by the urea 
splitting organisms which so frequently are 
associated with recurrent calculi Thus, the 
urine of all patients with renal calculi should 
be cultured and it should be determined 
whether the organism has the power of split- 
ting urea 

Oxaluna Neville has stated that an im- 
portant factor in the production of oxaluna 
appears to be a disturbance of the calcium- 
phosphorus ratio which results in an excessive 
excretion of calcium which, associated with a 
dehciency in vitamins B and D, comprises but 
one symptom of general metabolic disorder 
According to this writer, when disturbance of 
the calcium-phosphorus ratio is the immedi- 
ate cause of oxaluna, this condition may be 
corrected by the admimstration of the defi- 
cient vitamins Braithwaite ated the case of 
a boy in whom hematuria was associated with 
the passage of typical oxalate crystals in the 
urine Under dietary management, the oxa- 
late crystals disappeared from the urine and 
hematuria no longer occurred hlitchell like- 
wise cited the case of a student who passed 
enormous amounts of oxalate crystals in the 
urine and these disappeared after dietary 
management The oxalate radical is derived 
mainly from the food, but occasionally oxalic 
acid may be termed m the intestines from 
excessive fermentation 

U ric acid Normally, from o 3 to i 2 grams 
of uric aad are excreted daily, this amount. 


however, depending largely upon the diet In 
the presence of hthiasis, tiny crystals of uric 
acid or urates which are derived from exog- 
enous or endogenous sources or both may be 
noted m the voided urine The exogenous 
source of uric acid is from the food, and espe- 
cially from the purine bodies which are de- 
rived from the nucleo-albumin which is pres- 
ent in large amounts in kidneys pancreas, and 
liver The endogenous uric acid is derived 
from substances which result from the break- 
down of cellular tissues 

Vitamin A deficiency In a series of 16 cases 
of nephrolithiasis which we have studied re- 
cently, we have found a positive Jean’s test 
(a test for vitamin A deficiency) in 1 1 In 2 
additional cases, carotene in oil capsules had 
been prescribed 2 months previous to our 
examination so the test gave normal findings 
In one case in which hyperparathyroidism 
was associated with bilateral renal calculi, a 
positive test for vitamin A deficiency was 
found Similar results are being noted in 
other cases of renal calculi, but as yet the test 
has not been performed upon a suffiaent num- 
ber of patients to warrant definite conclusions 
In view of the experimental work reported 
previously on the production of urinary cal- 
culi by a diet deficient in vitamin A (12) and 
their solution by restoration of vitamin A to 
the diet, we believe that a Jean’s test should 
be made m all cases of renal calculi 
Vitamin A is prescribed not only to over- 
come the vitamin defiaency present, but also 
because of its specific effect upon the epithelial 
cells In some instances, loss of the epithe- 
hum of the renal pelvis is so complete that 
ulceration has occurred which is due to the 
constant trauma of the tissue by the calculus 
On several occasions, at the time of removal of 
a calculus from the kidney, I have removed 
for study a small piece of the kidney pelvis 
contiguous to the calculus In 3 instances the 
ulcerated area was covered with phosphates 
and minute calculi and sand The fibrin com- 
ing from the ulcerated area formed a network 
to which the phosphates adhered and enlarge- 
ment occurred by further deposition of phos- 
phates at this site Thus, in the presence of 
phosphaturia, the sediment and crystals maj-- 
adhere at the point of ulceration, and fibrm 
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binds the particles together This small ac 
cumulation of phosphates may then be cx 
polled spontaneously or it may drop into the 
dependent lower calyx and enlarge bj further 
deposition on the minute calculus In the 
presence of urea splitting organisms the cal 
cuius enlarges rapidly Similarl) m the pres 
ence of uric aad cr> stals or urates in the unne 
oxaluria or c^stinuna the rcspccti\e crystals 
or sediment may adhere to a local lesion m the 
kidney whether it be due to trauma vitamin 
A defiaency or infection and thus he mstru 
mental m the production of calculi having 
these chemical constituents No medication 
is comparable to vitamin A m its healing 
effect postoperativ cly on the epithelium of the 
kidney pelves and it should therefore be 
prescribed routinely 

From a consideration of these factors which 
arc of importance m the formation of calculi 
and with the knowledge that most of them 
may be controlled by dietary measures it is 
apparent that dietaxy supervision following 
operation is of inestimable value m the pre 
vcntion of the recurrence of stones It is im 
pcrative that crystals and sediment of oxa 
lates uric aad c>stine and phosphates be 
eliminated from the urine 

In the experimental laboratory we are now 
able to produce stones composed Erst of cal 
aum and magnesium phosphate second of 
calaum carbonate and finally of uric aad 
TJu composihon oj the cakuh tones M^iih the 
reaction of the urine Ike sediment and the type 
of crystals present This finding again em 
phasizes the necessity for the postoperative 
elimination of the cause of any crystal forma 
tion m the urine by the use of proper diet and 
medication 

PRE OPERATIVE INVESTIGATION 

A most thorough examination is essential m 
all cases whether renal calculi be primary or 
secondary I have employed the following 
routine for the past 3 years A careful history 
regarding the diet is essential to the discovery 
of any gross defiaency in the diet of the pa 
tient Moderate degrees of defiaency in vita 
mm A cannot be determined from the history 
alone and in this regard U is important to 
ember that the vitamin A content of dairy 


products vanes considerably with the season 
of the y ear An interesting study m this re 
gard was that of the Ohio Experimental Sta 
tion m which they found that when cows are 
on winter feeding some milk contains less 
than half as much vitamin A as when the 
cows art on summer feeding m pasture Thus 
one of the chief sources of vitamin \ which is 
contained m milk butter and cream is altered 
considerably during the winter months Like 
wise eggs toward the end of the laying sea 
son frequently contain only half the vitamui 
V content that they do in the earlier part of 
the ) ear 

\ familial history of calculi may be eliated 
as has been noted in cases of cy stine lithiasis 
\ thorough physical examination should be 
made which includes a careful examination of 
the neck to discover the presence of a para 
thyroid tumor 

A plain roentgenogram is taken to deter 
mine the presence of a calculus in the kidney 
to ascertain whether bilateral calculi are pres 
ent and whether coexisting stones arc present 
m the ureters or bladder This is follow ed by 
a cystoscopic examination After examina 
tion of the bladder catheters are passed to 
both kidney pelves and specimens of urme 
from each are collected for routine examma 
tion for determination of the hydrogen ion 
concentration culture stamed smear of the 
sediment and examination of the type of 
crystals which may be present This is fol 
lowed by a fractional phenosulphonphthalcin 
test Pyelograms may be mode at this time 

The following day after the spasm of the 
ureters due to the passing of ureteral cathe 
ters has subsided an intravenous urogram is 
done From the urogram further evidence of 
renal function is secured and it may be deter 
mined whether or not the calculus is produc 
lug an obstruction to the passage of urine 
from the kidney This also wiU reveal m most 
instances whether stasis due to stricture of the 
ureter is present The urogram is of the ut 
most value in determining whether the patient 
should be treated conservatively by dietary 
measures or whether surgical intervention is 
required Routinely blood sugar urea creat 
iDiQ calaum phosphorus uric aad and 
phosphatase determinations are secured It is 
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extremely important that a hydrogen-ion con- 
centration determination be made of the urine 
from each kidney Frequently, the hydrogen- 
ion concentration of the bladder urine is not 
an accurate index of the hydrogen-ion con- 
centration of the urine from each kidney I 
have seen several cases in which the hydrogen- 
ion concentration of the urine from a kidney 
which contained a calculus — especially of the 
phosphatic t)rpe or when an infection due to 
the urea-sphttmg organism was present — had 
an alkaline reaction with a hydrogen-ion con- 
centration of 7 8 or 8, while on the opposite, 
normal side, the hydrogen-ion concentration 
was from 4 6 to 4 8 Since a normal kidney 
has better function and is ehmmating more 
urine than the pathological kidney, the reac- 
tion of the urine in the bladder may be aad 
and may have a hydrogen-ion concentration 
value of from 5 to 5 4 Thus, an erroneous 
conclusion may be drawn regarding the true 
reaction of the urine from the kidney which 
contams the stone (Table I) 

A study of the stained smear is required 
because in the culture, the cocci may be over- 
grown by a coexisting colon bacillus infection, 
while in the stained smear, the staphylococci 
are discernible In suspected cases of hjqier- 
parathyroidism, the unne should also be stud- 
ied for an mcreased elumnation of calcium 
and phosphorus Complete blood chemistry 
studies are essential 

If an elevation of the serum calcium and a 
lowering of the serum phosphorus be present, 
further studies are necessary to rule out the 
presence of hyperparathyroidism and roent- 
gen studies of the bones are most important 
Likewise, if there is an elevation of the blood 
uric acid, the purines in the diet must be 
minimized 

Fmally, if a small stone has been passed 
spontaneously or if one which has been re- 
moved surgically is available, it is examined 
to deterrmne the chemical constituents 

OPERATION 

Pelviolithotomy There is a marked tend- 
ency toward conservatism m renal surgery 
Pelviolithotomy is the procedure of choice m 
the removal of calculi from the renal pelvis or 
of small stones from the calyces which are not 


TABLE I — BEFORE OPERATION 


Cathetenzed ureters 
Microscopic ExaminaUon 


Turbidity 
Gross blood 
Red blood cells 
Pus 

Epitbelium 

Casts 

Ciy'stals — tnple phosphate 
Hydrogen-ion concentration 
Other organisms — cocci 


Left 

Right 

+ 

0 

+ 4 - 

“1“ 

++ 

++ 

+-{-+ 

0 

0 

0 

0 

0 

+ 

0 

7 2 

S 6 
0 


Pre-operative investigation of h> drogen-ion concentra- 
tion of urine from each kidney in a patient with left renal 
calculus (calcium magnesium phosphate) Note difference 
in hydrogen-ion concentration of unne from the left kidney 
contaimng the calcuh (7 2), the normal nght kidney (5 6), 
and the bladder (6 i) 


associated with a narrowing or stricture of the 
infundibulum Stones which apparently are 
too large to be removed from the pelvis by 
pelviohthotomy without considerable trauma 
at times may easily be removed by the method 
described by Zuckerkandl in 1908 for inferior 
pelviolithotomy or by pyelotomie elargie 
which Manon described 

In more than 80 per cent of the conservative 
operations for the removal of renal calcuh 
pelviolithotomy has been the procedure of 
choice m our cases The masion m the pelvis 
should be sutured with No 00 plain catgut, 
care being taken that the suture passes 
through only the serosal layer of the pelvis 
and not through the mucosa mto the kidney 
pelvis itself In this way the suture cannot 
act as a foreign body and form a nucleus for 
the formation of a recurrent calculus There 
IS no doubt but that the simphaty of this 
surgical operation ivith its assurance of a 
minimum of trauma accounts for the lower 
madence of recurrent formation of calcuh fol- 
lowing this operation 

Nephrolithotomy is employed m cases m 
which the calculus cannot be removed without 
trauma by the simpler method of pelvnohth- 
otomy When a calculus is confined to the 
calyx and when the infundibulum is too nar- 
row to permit its extraction through the pelvis 
with a stone extractor, a localized nephrohth- 
otomy may be performed Frequently, the 
small stone which is retamed m a cal5rx may 
obstruct Its outlet and considerable dilatation 
of the calyx may occur -mth a thinning out of 
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the renal parenchyma o%er the calyx Then a 
small masion over the dilated calyx suHices 
for removal of the stone In the presence of 
marked infection and stasis in sudi a dilated 
calyx a heminephrcctomy may be employed 
with excellent end results 

In the presence of larger staghorn stones a 
more extensive nephrolithotomy may be nec 
cssary The bleeding can easily be ojntrolled 
by compression of the vessels of the pcdide 
In such cases a tube should be left tn to 
faalitate drainage and for treatment in cases 
ofinfcction However nephrolithotomyshould 
always be performed as conservatively as 
possible 

\ephropcl lolilhotomy may be employed in 
some cases m which technical difficulties arise 
however in the majority of cases calculi can 
be removed by pelviolitbotomy or nephro- 
lithotomy 


pitephrectomy In certain cases of course 
conservative treatment cannot be employed 
In the presence of marked infection (calculous 
pyonephrosis) considerable impairment of 
renal function or cases m which the calculi 
are associated with coexisting pathology such 
as renal tuberculosis or tumor nephrectomy 
IS necessary 

Following the removal of a calculus from 
the kidney the suction apparatus which was 
devised by Dr Lower is used in all cases 
(Fig 4) The rubber tipped tube is passed 
mlo the kidney pelvis and then into each of 
the calyces By means of a two way valve 
the calyx may be irrigated with saline solu 
tion and suction then is applied Frequently 
we have found small fragments of stone and 
sand adherent to the rubber tip which easily 
might hav c been ov erlooked if this instrument 
had not been used We hav c found it to be of 
inestimable value m thoroughly cleansing the 
calyces and kidney pel vis following the cxirac 
tion of a stone 

POSTOP£RATIVE lUNVCEMENT 

\ roentgenogram is secured after operation 
m all cases before the patient is discharged 
from the hospital If a faint shadow is seen 
m one of the calyces lavage of the kidney 
pelvis with a 1 per cent solution of phosphoric 
aad IS employ cd as Randall has advised Re 
gardless of whether a shadow may be demon 
strated I usually lavage the renal pelvis in 
this manner at the time of postoperative 
cystoscopy or when ureteral dilatation is per 
formed if it is deemed advisable for the 
particular case 

ELIUINATION Of STASIS 
Urostasis seems definitely to be assoaated 
with recurrent formation of calculi Hunner 
(14) has demonstrated this relationship and 
well illustrated the excellent results that may 
be secured by its elimination \Vhcn small 
stones have been passed spontaneously or 
when cystoscopic manipulation has faalitated 
their expulsion trauma may have produced a 
stricture with resultant stasis of the upper 
urinary tract Dilatation of the ureter should 
be employed following operation to overcome 
such a condition 
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} uxmruiON' iniKC riov 
'Iht infucuOHb which arc vis'oci.ilul with the 
rccurRiil fornwUum ot calcuh m.i\ he d iv'>t- 
ikd in the loUownig two vi;roupa 

I Infection confine il to the gcnilo nniuiry 
tract 

: More di-'t.uil foci oi uuection are lonmi 
in the teeth, foiiaila ccr\i\ prostate an<i 
colon 

In \iew oi the e\ceUenl observaiitma aiul 
expernnental work of Roaeiiow and Meis-er 
!uei ol infetuon 'hould be ehniinated roit- 
timh followin'' ojie ration Ol prime impor- 
tance lb the eradication ol inleitioii in the 
kidneib \ cirelul tie termination oi tin 
organibm which is produeim' tin mfectnm is 
esbcntial In the aliseiice oi stasis or when a 
mild renal inlcclion is present sminoimiin 
chloride and methetiamiiu Usiiaile will sufliee, 
howexer there should he no he'Uaiux in 
resorting to the kelogeme tiiet il tiu'si meas 
lire 3 laii 

in the presence ol tin colon haeillus iniee- 
tion or ot slaphx loeocei. good results usualK 
may be secured In unnarx antisepsis or the 
kciogcmcdlet In mx experience the proleiis 
mlection is extremely difiicult to eradicate 
Dunn" the past 6 months I haxe seen i) cases 
of recurrent bilateral nephrohtlnasis with bi- 
lateral proteUs mtecUon \ll these patients 
had been treated e\celknll> elsewhere bx 
kttogcnic management without any bent lit, 
in tact, the hydrogen-ion eonceiitration ot the 
unne could not be changed to the acid suk 
Simitar results oecurred under my care, hov - 
extr, after the high xitamin \ acid-ash diet 
was followed for trom 3 to 4 months, the 
infection was eradicated in 4 of the 9 casts 
In the 5 remaining cases, the proteus infection 
still Is present 

CORKECIION os VITAMIN A ULUtlLNCX 

Vs Stated previously the Jean's test re- 
cently has rex'ealed the presence ot vitamin \ 
deficiency in ir of 16 patients who had renal 
calculi Due to its specilic effect on epithelial 
structures xitamin A should he prescribed 
routinely and if a deficiency is present this 
should never be neglected after operation We 
usually prescribe one carotene m oil capsule 
three times daily for a period of i month and 
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then r capsule vach morning Vt the end of 
t month or 6 weeks, a Jean's test is made 
again to ilelermuie whether aeiequatc amounts 
of xitamin A aie' being secured Likewise in 
easts Oi oxahiria, vUamiiis B and D should be 
adekel to the fhet since Xexillc has lienion- 
stralcd the reluioiiship iielxxecti oxaluna and 
a dcliciciicx m xitamms B and D 

cOtKl CUON Oi XU l Ibtifjc JJIsOKDi Kb 

Vs si ited prcxiously if the calculi arc due 
to Inperpirathyroidisin this condition must 
bt corrected If a {laratbyroid tumor is pres- 
ent. It must he rcinoxed or rcturrciU calculi 
ccrtainlx xxil! dixelop Ltkexxisc other meta- 
hohe di-orders in winch exstmuna, oxaluna, 
or tile preseme ol uric aeui crystals and urates 
ire tound in the urine must he' corrected to 
ixoui recurrent hlluasis 

mi I tKX MXNtl.hMI-M 

Lxperimeiila! cxulcuee led us to belicxe 
that the reeurreineof calculi could be mmi- 
nii/ed by adliereiiee lo a jireiperly pl.inned 
dietary regimen and the aeUUtion of xitamin V 
m eases m which surgery h ul been employed 
iml we haxe lollowed this plan m the past 
V years Although in many instances, the 
hxdrogtii-ion eoneentralioii ol the urine serves 
.is an index for the planning of accurate dietary 
treat inent if the patient has been receiving 
.Kid or alkaline urinary antiseptics, the hydro- 
gen-ion concentration ot the urine will be 
allired V cartful determination of the chtm- 
ital toiislitiieiils of the calculus and the type 
of crystals and sediment present in the urine 
lb ol additional x alue Vs I stated previously, 
the exact hytiroge'ii-ion concentration of the 
uruu trom the kidney' xxhich harbored the 
calculus must he determined in order that a 
correct dietary regimen may be instituted 
In cases m w Inch the calculus is composed 
ot calcium and magnesium phosphates, car- 
bonate or oxalates the high x'ltarain A acid- 
ash diet is employed routinely Calculi com- 
posed of the caicuim, magnesium phosphate, 
and carbonate form m alkaline unne, and 
calcium oxalate may be precipitated in quite 
a wide range of urinary reactions In these 
cases the acid-ash diet shifts the reaction of 
the unne Strongly to the acid side The basic 
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TABLE IX — ATTER OPERATIOV AND 
DIETART MASAGEUENT 


TABLE in — ATTER EURTHER ADJUSTMENT 
O? DIET 


Cath Uri edu Un 
Mict scop c £ im nat on 


Tutb d ty 
G ss blood 
Red blood c Us 
Pus 

£p tbelium 
Casts 

Crjsf is— uncaad 
Hvdrog n i con ent 
0th r organisms 


Rxlkl 

+ 


+ 

4 6 


Alt postop at( ed tirym cagcment th h}ilit>gcii 
ion con enlraUcn I tb s p t e t (^cn as T Ue 1 ) nr> 
sh (ted too sU ngly to the a d s dc (4 4 and 46) s uidi 
cated by the preseac f ic ad rjst 1 


Cathet rued u eiets 
cr scop c £ aminatjon 


Ttiibduy 
C OSS blood 
R d b] d clii 
Pa 

E|»thel tun 
^sts 
Cry tal 

H>d gen o c nc tiat 
Other tga sms 

By { tChe sdj stm oC 
c Doe tr u n (th un « 
le el I this p tient (5 ) 


Ia< Rltt 



s s » 

f the diet, the h)dtoR 
s maiatained at satislact ry 
N te bseace of crystals 


diet has an excess aad ash of 1 7 3 cubic ccnti 
meters which is \aried daily according to the 
hjdrogen ion concentration of the urme As 
a general rule an excess aad ash of from 20 
to 30 cubic centimeters is necessary to mam 
tain the hjdrogenion concentration of the 
unne at a point from 5 to 5 2 In some in 
stances additional oral medication is required 
to maintain this level We have found that 
7 5 grains of ammonium chloride in enteric 
coated pills is the most clhcaaous drug for 
this purpose and causes less gastro intestinal 
symptoms than other aadifying agents As a 
diabetic diet must be varied or as the amount 
of insulin to be administered is determined by 
the blood sugar studies on the diabetic pa 
tient so is the excess aad ash in the diet or 
(he medication b> mouth accuratcl> deter 
mined by the hydrogen ion concentration of 
the unne m patients on this routmc 

Likewise w hen a calculus is formed id alka 
line unne and when the postoperative reac 
tion IS shifted to the aad side careful check 
of the unne for unc aad and oxalate crystals 
or urates is necessary to prevent the recur 
rence of calculi This can easily be accom 
pUshed by altcnng the diet so that the hydro- 
gen ion concentration of the unne is changed 
to the point at which urates and uric aad and 
oxalate crystals do not appear m the unne 
(Tables II and III) 

W hile in the hospital the patient is taught 
to make his own hydrogen ion concentration 
determinations of the unne with an mstni 
ment which is simple accurate and reason 


able m price These determinations are 
checked with those from our laboratory to 
insure the accuracy of the technique of the 
patient The hydrogen ion concentration de 
terminations arc made half an hour before 
lunch to avoid the effects of the alkaline tide 
or of awakening respiration changes 

IVhen the patient leaves the ho pita! be is 
instructed to present his hydrogen ion deter 
minatioa reports regularly to his faimly pbj 
siuan who then can maintain the hydrogen 
ion concentration of the unne at the desired 
level by further adjustment of the diet or by 
altering the medication An occasional re 
check of the hydrogen ion concentration of 
the unne from tie Ijdney which ongmally 
harbored tbe calculus also is advisable 

In our expenence recurrent cafeuh most 
frequently are composed of calcium and mag 
ncsium phosphates and many also contain 
carbonates Such calcuh dev clop m an alka 
line unne and their recurrence can be mini 
tmzed by the use of the high vitamin A aad 
ash diet which shifts the reaction of the urine 
strongly to the aad side Other therapeutic 
procedures which have been used m the past 
are employ ed also 

Lessfrcquently do we see case in which the 
calculi are composed of cystine or urates and 
which are formed m aad unne In such cases 
the high vitamin A alkaline ash diet 1 used 
the basic diet of which has an excess alkaline 
ash of 173 cubic centimeters This diet is 
\aned daily until the hydrogen ion concen 
tration of the unne is shifted to tbe alkaline 
side 
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Immediately following the operative re- 
moval of a calculus which has formed in aad 
urine, the hydrogen-ion concentration should 
not be shifted so strongly to the alkahne side 
that phosphatuna is present or crystals of the 
vanous phosphates occur m the urine as re- 
current phosphatic calculi may develop I 
prefer to maintain the hydrogen-ion concen- 
tration slightly on the alkahne side of neutral 
for a period of i month, testing the urine 
frequently for phosphates and carbonates and 
examimng the urine for crystals After this 
period when the vitamin A deficiency has been 
corrected, the incision in the pelvis of the 
kidney has healed well and the lesions in the 
pelvic mucosa have healed by vitamin A 
therapy, more intense alkahmzation may be 
employed to prevent the formation of a recur- 
rent calculus which has the same chemical 
constituents as the original stone As a gen- 
eral rule, a hydrogen-ion concentration of 7 o 
to 7 I IS satisfactory if the stone is composed 
of uric acid but more intense alkahmzation 
may be necessary in cases of cystine calculi 
In cases of uric aad calculi, the purines m the 
diet are restricted also 
While the patient is in the hospital, the 
dietitian instructs him daily concerning the 
diet, explaining why certain foods are allowed 
and others restricted The mere bsitng and 
prescribing of acid or alkaline ash foods does 
not suffice — a careful, scientific approach is nec- 
essary to determine the percentage of acid or 
alkaline ash in the diet which is required to 
maintain the proper hydrogen-ion concentration 
level in each individual case 

By careful control of the hydrogen-ion con- 
centration of the urine in addition to the othei 
usual therapeutic procedures, i\ e beheve the 
incidence of recurrent calcuh can be reduced 
to a minimum However, the closest co-oper- 
ation between the patient and physician is 
required 

END-RESULTS 

Since Me have prescribed the use of a regu- 
lated diet high in vitamin A following the 
operative removal of renal calculi, in addition 
to the other therapeutic measures usually em- 
ployed, we have reduced the inadence of re- 
currences during the past 4 j ears from 16 4 
per cent to 4 7 per cent in our cases Opera- 


tion has been performed for recurrent calculi 
in this series in 2 cases However, i case was 
a false recurrence and m the second, the 
patient did not adhere to the regimen pre- 
scribed for him We also have a series of 31 
cases in which small calculi were passed at 
frequent intervals, and all of these patients 
have been free from s3Tnptoms more than 2 
years 

In many cases, we have noted an eradica- 
tion of the mf ection after the patient has been 
on the high vitamin A acid or alkaline ash 
diet for a period of from 2 to 3 months This 
IS probably due to the maintenance of the 
hydrogen-ion concentration of the urine at a 
point unsuitable for growth of the causative 
organisms 

CONCLUSIONS 

1 Recurrent calculus formation occurs 
with sufficient frequency to be a serious com- 
plicating factor in the surgery of nephro- 
lithiasis 

2 Empirical treatment which has been 
employed in the past does not reduce the 
percentage of recurrence below 10 or 15 per 
cent 

3 The high vitamin A alkahne or acid ash 
diet should be prescribed following operation, 
the constituents of which depend upon the 
hydrogen-ion concentration of the urine and 
the chemical constituents of the calculus 

4 A group of 31 patients who previously 
experienced frequent attacks of renal colic at 
frequent intervals and expelled small stones 
spontaneously, have been free from S3Tnptoms 
more than 2 years by dietary management 

5 During the past 4 years, since this diet 
has been used m conjunction with other thera- 
peutic agents, recurrence has occurred m 4 7 
per cent of the cases This percentage, which 
IS higher than was antiapated, is beheved to 
be due to the fact that all patients were not 
given roentgen evaminations routinely after 
operation, thus, some of the recurrences may 
have been false in type 
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A STUDY OF NEO-SYNEPHRIN HYDROCHLORIDE IN THE 
TREATMENT OF ACUTE SHOCK FROM TRAUMA OR HEMORRHAGE 

CARL \ JOHNSON, M D . Chicago, Iixinois 

From the Departments of Medicine and Ph^stologj of Northwestern Dnnersitj and St Luke s Hospital 


N EO-SYNEPHRIN hydrochloride is a 
synthetic drug very closely related to 
epinephrine and has the following 
structural formula 


OH 

/\OH 


/ 

CHOH CHzNHCHs 
Epmephnne 



CHOH CH2NHCH3 
Neo synephnn 


Neo-synephrin hydrochloride is used ex- 
tensively in medicine as a vasoconstrictor but 
it also has pronounced systemic effects as 
pointed out by Kuschmsky and Oberdisse in 
Germany and by Tamter and Stockton in this 
country According to these authors the in- 
creased blood pressure following the drug is 
due to a peripheral vasoconstriction and an 
increased cardiac output This has been con- 
firmed by the author for the subcutaneous in- 
jection of the drug' and Figures i and 2 illus- 
trate the results of typical experiments on 
dogs The drug may be repeatedly adminis- 
tered without an appreciable decrease in its 
hemodynamic effects occurring This is illus- 
trated in Figure 3 which represents the results 
of a typical experiment The mcreased blood 
pressure following the intravenous mjection of 
a therapeutic dose lasts about 15 minutes 
that following a subcutaneous or mtramhs- 
cular injection from i to 2 hours (Fig 4) 

One of the striking differences between neo- 
synephrin hydrochloride and either epineph- 
rine or ephedrin is that neo-synephnn hydro- 
chloride slows the heart rate and has no tend- 
ency to produce irregular rhythms while epi- 
nephrine and ephedrin both increase the heart 
rate and have a tendency to produce irregular 
rhythms In addition knee jerk experiments 

‘Ftom the mttavenous injection of the dru<s the suoke output tna> 
be decreased dunnj, the sudden and rapid rise of blood ptes-urc pte 
sumabli as a result of the marked increased peripheral resistance 


of the dog by the method of Johnson (2) did 
not show any stimulation of the spmal cord 
trom ordinary doses, and patients receiving 
therapeutic doses did not show nervous symp- 
toms as many do with epinephrine or ephedrin 
The drug was given to a number ot patients 
wnth cardiac disease and the characteristic 
elevation of blood pressure and the slowing of 
the heart occurred in all but one (Table I) 
This patient had frequent attacks of paroxy^s- 
mal tachycardia and occasional attacks ot 
ventricular tachycardia and was made worse 
by the drug Electrocardiograms were taken 
during the course of all ot these experiments 
and showed no significant changes except the 
slowing of the heart rate 

In acute traumatic shock or shock from 
hemorrhage the striking features are the 
lowered blood pressure, the weak rapid, and 
thready pulse the marked diaphoresis and 
the prostration of the patient who may or 
may not be in coma 

There are many theories concermng the 
mechanism of traumatic shock, but m general 
It IS conceded that there is a disturbance of 
the effective blood volume Some think that 
the blood volume is actually decreased as a 
result of a passage of fluids of the blood mto 
the tissue spaces while others think that the 
blood passes into the depots of the body as a 
result of vasodilatation This subject has 
been reviewed recently by Frazier 
In general therapy is usually directed 
toward restoring the blood volume, conserv- 
ing body heat, the exhibition of supportive 
measures, and the elevation of blood pressure 
by means of the various hemodynamic dru<^s 
The drugs most commonly used for ele\°a- 
tion of the blood pressure are epmephnne and 
ephednn, and neo-synephrin hydrochlonde 
Epmephnne has certain disadvantages 
When given intravenously the effect on “the 
blood pressure is very transitory and its ar 
t.o„ o„ the .rntabthty ot 
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pronounced as evidenced by the occurrence 
o! ectopic beats even ventncular hbnllatioo 
may result WTien given subcutaneously 
onI> a slight or no elevation o{ blood pressure 
results In addition to the effects it has on 
the cardiovascular s>stcin it has a tendency 
to make some patients very nervous and ap 
prchensive 

Epbcdnn has been used with considerable 
success m the treatment of ^ocL Johnson 
fj) reported a senes of lo patients in sbo<^ 
and in whom this drug was advantageously 


employed and pointed out that its action on 
the central nervous system may be as iinpoi 
tant as the hemodynamic actions of the drug 
However ephednn has like epmephnne a 
tendency to produce cctopic beats and m cer 
tain ca^ac patients may produce very un 
favorable reactions 

It was thought that nco synephnn on the 
basis of the pharmacological studies outlined 
in the first part of this paper would have the 
advantages of ephednn without its disad 
vantages m the treatment of shock Accord 
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Fag sA The chart and table shows the effects of a subcutaneous injection of neo synephnn hydtochlonde m a 9 3 
kilogram dog (i o nulhgram per kilogram) anesthetized with sodium barbital ( 25 gram per kilogram mtrapentoneally) 
Note the marked increase in minute and stroke output of the heart associated with the nse in blood piessuie 


Tune 

3 00 

30s 

3 10 

3 20 

330 

3 40 

3 so 

4 QO 

4 10 

4 30 

Blood pressure 

100 

97 

96 

no 

£22 

332 

334 

244 

X32 

po 

Heart rale 

102 

102 

102 

108 

114 

lU 

84 

II4 

132 

13* 

Stroke output* 

I 4 

X S 

2 0 

2 2 

2 8 

2 8 

* 4 

5 4 

2 S 

2 4 

Mmute output* 

J43 

182 

204 

23S 

320 

320 

404 

60S 

2S0 

254 


♦The stroke and minute output ate gi\en m cubic centimeters 


Fig 2B The graph and table shows the effects of a subcutaneous injection of neo-synephnn hydxochlonde (i o nuili- 
gram per kilogram) in a 5 9 kilogram dog anesthetized with sodium barbital ( 25 gram per kilogram mtrapentoneally) 
The results on blood pressure, heart rate, stroke, and mmute output are given The stroke and mmute output did not 
change much in spite of the marked increase in lilood pressure This suggests that in this experiment the action of the 
drug was chiefly on the penpheral vascular system 

Time £ 20 1 30 1 4D 2 10 2 JO 3 00 

Blood pressure loo 120 138 152 158 14S 

Heart rate 144 144 144 126 120 loS 

Stroke output* 18 20 20 22 20 22 

Minute output* 260 288 288 278 240 238 

♦The stroke and minute output are g^^en in cubic centimeters 
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mgly it has been employed in the treatment 
of 6 patients m the state of traumatic shock 
with results best demonstrated by the presen- 
tation of case reports 

CASE REPORTS 

In the foUowing case reports the patients 
received the usual treatments for traumatic 
shock, such as fluids, conservation of body 


Heat, etc Ihese procedures are not recorded 
as they are more or less routinely employed in 
the treatment of shock Neo-synephnn hy- 
drochlonde was considered to be only an ad- 
junct to these measures and only the data 
pptaining to the effect of the drug on the 
blood pressure and its effect on the pulse have 
been selected for inclusion m this report of 
our study ^ 
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Case 3 M C , white female, aged 42 years, was 
admitted to St Luke’s Hospital as a private patient 
of Dr H E Jones, September 9, i 935 j symp- 
toms of obstruction of the bow el She was submitted 
to surgery and a large fibrous band was found to 
have strangulated about 3 feet of the midportion 
of the ileum This portion of the bow el was resected 
and an end-to-end anastomosis was done between 
the proximal and distal portions of the ileum 
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pressure 
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Returned from tfjo operating 
room m shod. 
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Neo-synephnn hj drochloride— 
5 miliigrams sufacutaneouslj 
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g 00 
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106/78 

J33 


to to 

I to/86 

t30 _ 


to 30 

mm 




The patient went on to recovery 


heart may be compensated for by the marked 
slowing of the heart rate (Fig 2 A, B) Neo- 
synephrin hydrochlonde does not tend to pro- 
duce irregular cardiac rhythms as is the case 
with epinephrme and ephedrin A single sub- 
cutaneous injection usually produces a rise in 
blood pressure which lasts from i to 2 hours 
and this may be repeated a large number of 
times without much loss in hemodynamic ef- 
fect and no danger to the patients This al- 
lows time for the physician to institute other 
supportive measures, such as, restonng blood 
volume, conservation of body heat, etc There 
IS no question that some of the patients cited 
would have survived ivith the usual treatment 
of shock without using neo-synephnn hydro- 
chloride, but It seems that patients in shock 
would have a better chance if the blood pres- 
sure IS kept at a more normal level Curiously 
enough, in these patients, the neo-synephrm 
hydrochloride did not cause the characteristic 
slowing of the pulse, and m general there was 
no significant change in the pulse 

SmtiLVRV 

Neo-synephrin hydrochlonde when given 
intravenously, intramuscularly, and subcu- 


Case 4 C B , white male, aged about 50 years, 
was admitted to St Luke's Hospital on October 27, 
1935, as a pnvate patient of Dr H E Jones Dunng 
a robbery the patient was shot on the lateral aspect 
of the right arm, the bullet coursing through the 
axilla, above the sternum, beneath the skm to lodge 
subcutaneously just lateral to the left nipple The 
patient was brought to St Luke’s Hospital m shock 
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The patient W'ent on to recovery 


taneously, causes a marked rise m blood pres- 
sure and a slownng of the heart rate The m- 
creased blood pressure from an intravenous 
injection lasts about 15 minutes while from a 
subcutaneous mjection it lasts from i to 2 
hours The subcutaneous dose of the drug is 
roughly 10 times the intravenous dose, and 
one must be cautioned not to mject intrave- 
nously the amount of the drug which one would 
mject subcutaneously (Thus is as true for 
neo-synephnn hydrochlonde as it is for epi- 
nephnne) From the subcutaneous injection 
the rise m blood pressure is due to the in- 
creased stroke output of the heart and the 
marked mcreased peripheral vascular con- 
striction (see footnote, firs t p ) The drug may 
be given a large number of times without much 
loss m Its hemodynamic effect and even in 
large doses does not tend to produce irregnlar 
cardiac rhythms In addition there is no evi- 
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Cases J L v.lutemale aged 39 jean private 
patient of Dr Duff uaa adoultM to Si LuLes 
Hospital on September 13 1934 foUoutng an injury 
m ^thich a steel plate struck bia left leg and n^ht 
arm 4 compound fracture as present in the region 
of the left ankle 



dencc of spinal cord stimulation as measured 
by animal experiments or esidcnce of cerebral 
stimulation following therapeutic doses tn man 
Reports base been presented m ubich neo 
5>nepbnn hjdrochlonde nas used as an ad 
junct to the usual methods of treatment in 6 
paCienCs manifesting surgical and traumatic 
shock 
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Case 6 A Q nhite female aged about 43 
>ears uas admitted to St Lukes Hospital on Julf 
27 1934 following aa accident in which she was 
struck by a truck There was a crushing injury 
to the tight elbow which severed the brachiu arterj 
and the patient lost a great deal of blood before the 
tourniquet was apphed la addition there were 
lacerations and contusions about the body and 
head 
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The pat ent died the next day 
Although this patient died these results show that 
It IS pos ble to sustain the press re i hile other 
methods of treatment are instituted The patie I 
V as monbund to start with 
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AN ANALYSIS OF THE MORTALITY OF GALL-BLADDER SURGERY 
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With a Special Note on the So Called Liver Death, B ased on 404 Consecdtitc Surgical 
Cases and ioo Consecutive Surgical Deaths in the New Orleans Cilasity Hospitai 
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T he surgery of biliary disease has far- 
reaching imphcations It may begin 
with the gall bladder, but it by no means 
ends with it The surgeon, for instance, who 
operates on the gall bladder operates vicari- 
ously, as it were, on the liver, and the conse- 
quences are frequently out of all proportion to 
the apparent ease of the surgical act The 
chain of events is quite clear Unless biliary 
disease is treated very promptly, it always 
terminates 111 some degree of hver damage, if 
indeed, as Graham and others believe, the 
hver damage does not precede it Be that as it 
may, the liver is alrvays mvolved, and the in- 
volvement is always potentiall)' serious The 
hver has enormous powers of regeneration, 
but some insults it cannot endure, and such 
insults are often imtiated by the original dis- 
ease and are carried beyond the pomt of toler- 
ance by the surgery instituted to reheve it 
Again, while gall-bladder disease may and 
does occur m early life, it is pre-eminently a 


and exceptionally well organized chnics report 
mortality rates of i to 3 per cent, and we may 
take such results as our standard, but Ave must 
not quote them as if they were our own The 
mortahty of the average surgeon and the 
average mortahty of aU surgeons form a far 
truer index of the real situation Such an in- 
dex has recently been furnished by Heuer, 
who showed that m 36,623 cases collected from 
the hterature the death rate Avas 6 6 per cent 
(2,453 cases), which, for all sorts of cases done 
by aU sorts of surgeons, does not seem so bad 
But a more careful analysis shows that the 
mortalities of the various senes w'hich make 
up the total vary from 2 6 per cent to 10 4 per 
cent, and such figures leave very httle room 
for complacency on the part of those w'ho are 
in the upper levels 

Our attention was attracted to the mor- 
tality of gall-bladder surgery by our search of 
the records of the Chanty Hospital in New 
Orleans, m an endeavor to locate the cases ot 


disease of the middle years, the years m which 
cardiovascular and cardiorenal and other de- 
generative diseases begin to take their toll 
Whether those diseases occur independently 
or whether, as much evidence goes to prove, 
they are the direct consequence of the bihary 
disease, is not so important m this connection 
as is the simple fact of their existence, which 
in Itself increases many times the nsk of sur- 
gery upon such subjects 

Finally, respiratory comphcations are no- 
toriously frequent m upper abdominal sur- 
gery and are particularly liely to occur m per- 
sons of middle age and later hfe It must be 
emphasized, too, that all of these nsks are 
over and above the nsks of hemorrhage, shock, 
infection, and other surgical comphcations 
Avhich are associated with any surgical pro- 
cedure, however simple 


so called hver death followmg operations on 
the biliary system As a by-product of that 
study, wMch has already been published in 
the Archives of Surgery, we are publishing 
herewith an analysis of 404 cases ot gall-blad- 
der disease for the 3 year penod endmg De- 
cember 31, 1934, and an analysis of 100 con- 
secutive fatal cases which have occurred in the 
last 8 years m this mstitution 
The 404 cases resulted in a mortahty of 37 
cases, 9 r per cent, which is exceedmgly high, 
but which, in all fairness, must be broken 
down into its component factors Such an 
analysis reveals, m the first place, that the 
dictum that the more surgery a man does, the 
lower is his mortahty, is sometimes fallacious 
and may need qualification The whole senes 
was done by 40 different surgeons, but the 
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surgeons was only 7 4 per cent (12 cases) The 
explanation however is quite simple The 
first group includes practically all the cases of 
emp)eina rupture and gangrene many of 
whidi were desperate risks and the mortally 
m It \\ould naturally be higher than in the 
second group ivhich was composed largely of 
elective cases done under more favorable ar 
cumstances 

The higher female inadence 295 to 109 
cases and the lower female mortalit} 8 1 per 
cent to II 9 per cent duplicate the expe 
nence of most surgeons though the stgmfi 
cance of the disparitj is rarelj emphasized as 
it should be The importance of the sex fac 
tor in bihary disease has recently been studied 
by Louis F Dublin wrhose figures show that 
the life expectancy of males after bibaiy sur 
gery is considerably less than that of females 
espcaally when stones are present Dublin 
points out also that males are particularly 
prone to develop taaligaanc> of the gastro 
mtestinal tract after operations on the gall 
bladder 

The marked difference m this senes between 
the negro and white inadence and the negro 
and while mortahty is perhaps rather star 
tbng to persons who arc not aware as we are 
of similar raaal disparities m other surgical 
states In the 404 cases there were only 59 in 
the negro against 345 in the white a proper 
tion of roughly r to 6 this being quite out of 
proportion to the negro and w hite hospital ad 
missions w hich are roughly 3 to 4 Further 
more the negro mortahty 8 cases consti 
lutes more than a fifth of the total number of 
deaths and the actual rate 13 6 per cent is 
more than 5 points higher than the white rate 
of 8 4 per cent Other writers particularly 
Emile Cloch of ^Tew Orleans have called at 
tention to the infrequency of gall bladder dis 
ease m the negro and to the still more marked 
infrequency of gall stones but have offered 
no satisfactory explanation for it Our own 
opinion IS that the negro once possessed some 
true raaal immunity to gall bladder disease 
which be is slowl> losing and that the hi^ 
negro mortahty can be explained by the fact 
which can be repeatcdl> proved in other sur 
gical conditions that when once native im 
munity to a disease has been lost its mam 


fcstations are likely to be more severe than 
thqr are in individuals who have never been 
immune Another obvious explanation of the 
high negro mortality is the negro s habit of 
delaying medical consultation until pain and 
disabihty dnve him into the hospital 

The mortality by ages as Table I shows is 
unduly high below 20 years of age perhaps 
because at that period of Ufe the disease is less 
frequent and less typical and it shows a 
ste^y nse from the fortieth year onward It 
IS a striking fact whicli has been noted by 
other writers also that more than 70 per cent 
of the mortahty of gall bladder surgery occurs 
m persons over 50 years of age although less 
than half of aU cases occur m that age group 
The distnbution is not surprising for indi 
viduals bey ond middle life are frequently vie 
Urns of degenerative diseases which add to 
the risk of gall bladder surgery In this senes 
as m most others perforation and gangrene 
were more frequent m the upper age groups 
than m the lower ones 

The 100 consecutive deaths which we have 
studied in detail were assigned alter careful 
study of each case to the following causes of 
death 

I Pentomiis 14 cases 

t Liver death sy-ndtome 23 cases 

3 Pulmoaary comphcatiuis incases 

4 Shock and hemorrhage 11 cases 

5 Cardiorenal complications 10 cases 

6 Miscellaneous causes 15 cases 

A companson of these proportions with the 
proportions in the 2 453 deaUis collected from 
the literature by Heuer and with the $00 
deaths collected by Stanton mcludtng 100 
cases he personally studied is not very easy 
because of the difference in approach In the 
first place as Stanton points out the cause 0/ 
death is always merely a chnical opinion un 
less autopsy is done and even autopsy docs 
not always settle the question though it hap 
peoed to settle it in the 29 postmortem exami 
nations done in our personal fatal senes 
Again both Heuer and Stanton list as the 
cause 0/ death in certain groups the patho 
logical process originally responsible Heuer 
charges ii per cent of his fatal senes to gait 
grenc and perforation and Stanton charges 
jO per cent of his to inherent pathology 
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TABLE I — ilORTALIlY BY AGE GROUPS IN 404 
CASES, AND DISTRIBUTION BY AGE GROUPS 
IN 100 CONSECUXrV'E DEATHS 



ToUl 

cases 

Deaths 

Rale 

loo deaths 
Percentage 

Under 20 years 

7 

I 

i 14 2 

! 3 

Under 30 j ear» 

77 

3 

1 39 

xr 

Under 40 j cars 

I 124 

1 6 

48 

27 

Under so >cars 

105 

6 

S 7 

34 

Under 60 > cars 

57 

S 

140 

25 

Under 70 jears 

33 

8 

348 

13 

Over 70 jeara 

XI 

d 

ASA 

3 

Uinuts 

9 to 78 yra 



10 to 78 >fS 


On the other hand, we have classified all of 
our cases strictly according to the immediate 
cause of death Heuer classifies peritonitis, 
shock, and hemorrhage together, the com- 
bined figures amounting to 33 per cent Stan- 
ton classifies them separately as we do, con- 
sidering peritomtis, the responsible factor for 
21 8 per cent of all deaths, and shock and 
hemorrhage the responsible factors for 15 4 
per cent 

The most notable feature m our series is the 
high percentage of so called liver deaths, 23 
per cent, as compared with the 4 per cent 
reported by both Heuer and Stanton in their 
collected series It is very interesting to note, 
however, that this type of death constitutes 
15 per cent of the 100 cases studied by Stan- 
ton personally In our 100 fatal cases 40 per 
cent of the patients were rated as good risks, 
20 per cent as fair, and 39 per cent as poor, 
I was moribund It is an arresting fact that 
the group of hver deaths contained the high- 
est proportion of good and fair nsks found in 
any of the groups 

The mortahty in relation to pathology in 
the 3 year series, and the proportionate dis- 
tribution in the 100 fatal cases, are set forth 
m Table II, and the figures speak for them- 
selves One fact should be stressed — that in 
4 of the 100 fatal cases the duct stones were 
(hscovered only at autopsy, which suggests 
that they existed in a similar proportion of 
patients not submitted to postmortem study 
Such an error is not to be condoned, but it 
does not seem in any case in this senes to have 
been responsible for the fatahty, though had 


TABLE n — MORTALITY ACCORDING TO PATHOL- 
OGY IN 404 CASES, AND DISTRIBUTION BY 
PATHOLOGY IN lOO CONSECUTIVE DEATHS 



Total 

1 cases 

^ Deaths 

! 

[ Rate 

XOO deaths 
Perceitage 

Acute 

35 

10 

23 6 

0 

Subacute 

! 3 ^ 

’ 2 

1 ^ 3 

2 

Chronic 

! 494 

x6 

1 54 

58 

Empjema 

i 26 

1 4 

i 25 3 

i 

Rupture 

s 

3 

60 0 

9 

Gangrene 

6 

0 

00 0 

5 

Hydrops 

3 

3 

XOO 0 

5 

Stones (all) j 

XS 7 

16 

XO I 

42 

Duct stones 

13 

‘ 3 

230 

7 

Jaundice 

63 

1 « 

147 ! 

35 

Without jaundice 

JS6 

27 j 

So 

63 

Pcntonilis ! 

7 

1 4 j 

28 s 

4 


the patient lived it would most hkely have 
caused further trouble Lahey’s figures in this 
connection are very striking In recent years 
the mcidence of exploration for duct stones 
has been doubled m his chnic, the result being 
that the incidence of stones found has also 
doubled, while the mortahty has shown a 
very marked decrease 
The mortahty according to procedure (Ta- 
ble HI) reveals nothing that one does not 
already know It is not surpnsing that the 
mortahty of cholecystostomy should be 
higher than for cholecystectomy, and that 
the mortahty for choledochostomy should be 
in turn, higher than for cholecystostomy 
During recent years, in the practice of most 
surgeons, cholecystostomy was reserved for 
those cases in which the condition of the pa- 
tient, the extent of the disease, or the desire 
to preserve the gall bladder for possible fu- 
ture surgery, contra-indicated its removal 
Gelpi’s figures from the New Orleans Chanty 
Hospital for 476 cases done between 1914 and 
1925 prove this point quite clearly In that 
senes, when cholecystectomy and cholecystos- 
tomy were used almost mterchangeably, the 
mortahty for the two procedures was practi- 
cally identical With the recent renewal of 
the debate as to whether cholecystostomy is 
not the safer procedure, it may be that the 
figures for the next few years inll reverse those 
we are now reportmg 
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TABLE III — iIORTALIT\ ACrORDU.0 TO PRO 
CEDURE IN 404 CASES AND DISTRIBUTION 



Dublin in the study ttferred to notes that 
the late death rate alter removal of the gall 
bladder 1$ onlj 95 9 per cent of the expected 
rate whereas after drainage it is 153 7 pet 
cent and after drainage for stones it is 214 9 
per cent The mortality by sexes after dram 
age IS equally sinking being 233 3 of the cx 
pcctcd rate tor men but only 63 6 per cent for 
•ft omen These figures lend further significance 
to the fact that in the 100 fatal cases fthich 
fte have studied 3 patients had previously 
been submitted to cholecystostomy as bad i3 
patients 1 of whom died in the 3 year senes 
In this community drainage is very fre 
quentiy not done alter cholecystectomy for 
uncomplicated disease unless some special m 
dication exists and it is not surpnsing there 
fore to find the mortality for drained cases in 
this study materially higher than for the cases 
not drained Nor is it surprising to find in the 
100 fatal cases that m only 30 was chole 
cystectomy done nilhout adjunct procedures 
or to tmd that drainage was done in 47 cases 
In the 129 cases m the 3 year senes in which 
appendectomy was done m addition to the 
gall bladder operation the moitahty was 
almost 3 per cent loner than the mortality 
for the whole senes (6 2 per cent against 9 1 
per cent) and appendectomy was donem only 
19 of the 100 fatal cases Clearly this proce 
dure is reserved for those patients whose con 
dition is assumed to be good enough to ftor 
rant the slight added nsk entailed in removing 
a structure whose continued presence bolds 
potentialities of trouble from the cndle bter 
ally to the grave 


The anesthetic factor is usually of no par 
Ucular importance from the standpoint of 
mortality On certain services unless contra 
indications exist spinal analgesia is routine 
just as on certain others general anesthesia is 
routine and m the 3 year senes the mortahty 
IS almost the same 8 3 per cent for «pmU 
against 8 s per cent for ether In the fatal 
cases ether was used in 35 and spmal in 48 
whidi may be of some significance for an 
unwisely administered spinal anesthetic is 
possibly more dangerous than an unwisely ad 
ministered ether anesthetic- The mortality 
for local analgesia 30 per cent in 4 cases and 
for ethylene anesthesia 12 5 per cent for 16 
cases IS no refiection on either variety of 
anestbcsia in this hospital the mere fact 
that these agents were employed means that 
the patients were considered doubtful risks 
In all studies of gall bladder surgery the 
vexed question of the immediate versus the 
deferred operation demands consideration 
and as was pointed out m the symposium on 
the subject held bv the American Surgical 
Assoaation in 1033 there is evcellcnt author 
ily for either point of view especially fthen 
such men as J M T Finney Sr and Dean 
terns are on opposite sides of the debate 
Harvey Stone s argument is naturally beyond 
refutation that there may be some gifted diag 
nostictans rvho can tell when an acute process 
will subside and when it will go on to perfora 
lion and gangrene but he is not among them 
and he has no regrets about it cither Equally 
beyond contradiction is his further argument 
that whether or not a surgeon possesses the 
vkiU necessary to handle a difficult acute case 
has uothuig to do with the matter since it is 
not a sound policy to compromise principles 
of treatment to suit an assumed defiaenev of 
skill in the profession 

But other things must also be considered 
There is a rather frequent tendency among 
the advocates of the immediate operation to 
argue in generalities and to charge all cases 
of empyema perforation gangrene and pen 
tonitis against the conservative type of treat 
ment This is Jar from the truth at least if 
the Chanty Hospital figures are representa 
live as webehevc they are Of the 26 cases of 
empyema gangrene and rupture m the 100 
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deaths which we studied, only 5 were in pa- 
tients in whom operation had been delayed in 
the hospital, in the other 21 the blame must 
be put upon the patients who delayed seeking 
medical treatment until they had reached this 
state, for m them all operation was done as an 
emergency measure as soon as they were 
admitted 

It would be well, it seems to us, if all the 
statistics of biliary surgery were made up so 
that uncomplicated and complicated acute 
cases could be discussed separately It is 
hardly fair to discuss complications which ex- 
isted before the surgeon saw the patient as if 
they were his responsibihty and had occurred 
under his eye It stands to reason that the 
competent and mtelhgent surgeon will not 
continue to employ expectant treatment be- 
yond a certain time if he sees that it is not suc- 
cessful On the other hand, a very strong 
argument m favor of immediate operation is 
the fact that serious complications are not 
always recognized beforehand In one of the 
delayed cases in our series, for instance, rup- 
ture was not suspected until operation was 
done, and in 7 cases in the senes reported by 
Judd and Phillips it was not suspected until 
autopsy Be that as it may, the mortality for 
operation in the acute stage m this senes, as 
in most reported series, is still considerably 
higher than the mortahty for the interval 
operation, and in our opinion the last ivord is 
still to be said on the subject 
Pulmonary comphcations are exceedingly 
disturbing, for they follow all types of anes- 
thesia here as elsewhere In the 17 cases in- 
cluded m our senes of fatalities, the anesthetic 
agent was spinal in 7 cases and local m 2 
which would seem to lift from ether anesthesia 
much of the onus which it has had to bear m 
this connection Indeed, there is no longer any 
doubt that the responsibihty for such compli- 
cations must be charged against surgical pro- 
cedures in the upper abdomen rather than 
against the anesthesia used m their perform- 
ance After such operations the vital capaaty 
IS reduced, the chest expansion is limited, and 
more or less atelectasis is almost always pres- 
ent We personally agree with Stanton that 
the high incidence of pulmonary embolism 
which he found m his collected senes, and 


which IS at variance with his personal expe- 
rience, suggests that the authors reporting the 
cases were perhaps rather partial to that 
diagnosis Embolism does not appear as a 
cause of death in our own fatal series, and W'e 
have been impressed, m a study now m prog- 
ress of the surgical autopsy material m Char- 
ity Hospital, with the actual rarity of this 
complication, particularly as compared with 
the tendency of most internes — and of all too 
many practicing surgeons — to explain all cases 
of sudden death by it 

The high incidence of cardiorenal complica- 
tions in bihary disease is to be explained 
partly by the age at which this disease occurs 
most frequently, and partly as a cause and 
effect relationship, for which strong proof is 
furnished by the improvement so often ap- 
parent in the cardiac condition after the bili- 
ary infection is eliminated Whether or not 
this be true, it is easy to see how the sudden 
development of a serious mfectious process 
may throw upon an already damaged heart a 
burden which it can scarcely bear, and how 
the added strain of surgery may be the straw 
that turns the tide Such damage, too, is 
hkely to be irreparable, as Judd and Priestley 
have shown m an analysis of 65 late deaths 
after gall-bladder surgery, in which cardiac 
disease and apoplexy were responsible for 45 
per cent, whereas normally they would be 
responsible for not more than 20 per cent 

The incidence of hemorrhage as a cause of 
death m jaundiced patients is surprisingly 
small m this hospital Seven of the 11 patients 
m the shock and hemorrhage group died of 
shock, of that there is no possible doubt Of 
the 4 remaining, the first patient perhaps died 
of shock but more probably as the result of 
the spinal anesthetic, he collapsed at the end 
of the operation and died on the table The 
second patient lost a moderate amount of 
blood on the table, when an anomalous artery 
was cut, considerable trauma being inflicted 
before the bleeding was controlled, she died 
10 hours after operation, perhaps of hemor- 
rhage, more probably ot shock The third pa- 
tient took a sudden turn for the worse iS 
hours after operation, and died 3 hours later, 
the chnical signs pointed to deferred shock, 
but as autopsy w'as not permitted it may be 
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that hemorrhage w as present The fourth pa 
Uent a badly jaundiced negro male who was 
still regarded as a \ ery poor risk after sempu 
lous pre-operati\ e preparation did not lose 
an undue amount of blood at operation and 
left the table m fairly good condition An 
hour after his return to the ward he fell out of 
bed and he died 2 hours later At autopsy 
the exact ongin of the blood m the abdomen 
could not be determined and it may be that 
death was due to trauma rather than to con 
linucd oozing !• \ en if the last 3 fatalities are 
charged against hemorrhage the percentage 
of such cases is still very small and is in de 
aded contrast to Walters generally accepted 
dictum that 50 per cent of all patients with 
jaundice die of hemorrhage It is likewise in 
contrast to Stanton s figures which show 
that in 42 deaths due to cholemia hemorrhage 
was a feature in 20 or almost half 

^IisccUaneous causes of death in this series 
include such conditions as mesenteric throm 
bosis assoaated with pancreatic nccro is 
shock following the resuture of a partially 
eviscerated wound depruation of bile as the 
result of biliary fistula in one case associated 
with hypoglycemia renal failure not to be 
confusi^ with the type of renal failure seen m 
the hver death s>ndrome acute gastric diU 
tation cerebral hemorrhage intestinal ob 
strucuon subphrenic abscess which was 
drained 2 dajs antemortem staphylococcal 
septicemia arrhosis of the liver In 1 case 
no cause of death could be determined dim 
call/ and autopsy was not permitted Stanton 
behev cs that riolangitis or hv er abscess is f re 
qucntly overlooked as a cause of death and 
he thinks also that subphrenic abscess which 
IS rarely rccogruzcd dinically is rather more 
frequent that is suspected How manj cases 
of the latter condition are overlooked at C bar 
ity Hospital we have no wa> of knowing but 
as far as proof by operation or autopsy is con 
cemed It is our impression based on a careful 
study of many records that it is suspected in 
this inslilution deadedlj more frcquentlj 
tlian it is proved 

Ue have purposely reserved until the last 
the group of 23 so called liver deaths which 
form a unique feature of this special study 
and which constitute a higher percentage of 


such deaths than is noted in most other 
studies This group of cases has recently been 
studied exhaustively m two previous publica 
tions (Boyce and ifcFetndge) and the fol 
lowmg summary is taken from those papers 
in the nrstot which 20 cases are analyzed and 
in the second of which the number is raised 
to 23 

It should be empha-ized in the beginning 
that these cases were selected with the utmost 
cate In the 100 fatalities studied there were 
several other cases m which a similar cause of 
death might reasonably have been presumed 
— a point which Stanton also makes m his dis- 
cussion of IS such cases in his own senes— but 
because some other factor was present which 
might confuse the situation we omitted all of 
them from the analysts 

Group I A consists of S cases m which 
death occurred within 4a hours after opera 
tion with hyperpyrexia as the only notable 
symptom The patients whose ages ranged 
from 36 to s8 years all gave a history of long 
standing biliary disease Ibrec of them were 
very obese and 3 had calculous gall bladders 
but only i was jaundiced and all of them 
were regarded as good or fairly good nsks 
Fiber anesthesia was used m 6 cases and spinal 
analgesia m 2 and the surgical procedures 
were evenly divided between cholecystectomy 
and diolecystostomy All had some sort of 
pre-operative preparation One patient ex 
hibitpd an old rupture 1 empyema and x a 
small patch of gangrene but in no instance 
was the pathological process such as to make 
one antiapale a fatal result The terminal 
(axillary) temperatures ranged from 105 a 
to 107 degrees F and in the i case m which 
postmortem was done the only positive find 
ing was degenerative changes in the hver 
assoaated with some congestion of the kid 
ncys 

Group iB consists ol 5 cases m which death 
occurred wilhm 72 hours after operation 
again with hyperpyrexia as the only notable 
symptom The patients whose ages ranged 
from 24 to 58 years all had a history of 
chrome bdiary infection of many years dura 
tion In addition x patient was jaundiced i 
had had a previous cholccy stostomy and 2 
were obese although 2 others hid lost con 
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siderable weight All were regarded as good or 
reasonably good surgical risks One opera- 
tion was done as an emergency immediately 
after adrmssion, m all the other cases the pre- 
operative preparation was more or less ade- 
quate Ether was used in 2 cases, spmal 
analgesia in 2, and spinal and ether in the 
other Cholecystectomy was done in 4 cases 
and cholecystostomy in the fifth In 4 cases 
the gall bladder was calculous and in the 
fifth it was hydropic In all instances the 
chnical course was the same, a fairly satis- 
factory recovery for 24 or 48 hours, followed 
by hyperpyrexia (105 to 107 degrees F by 
a-xilla) and a rising pulse rate The carbon 
dioxide combining power of the blood ranged 
from 24 to 38 volumes per cent Autopsy was 
not permitted m an}”^ case 

Group iC consists of 2 cases in which death 
occurred within 6 days after operation, the 
hyperpyrexia developing 24 to 48 hours ante- 
mortem, after a fairly smooth convalescence 
The patients, who were 23 and 48 years old, 
respectively, were both good risks although 
I was jaundiced and i had a gall bladder full 
of stones Ether anesthesia was used m 1 
case, and ethylene and ether m the other 
and cholecystectomy was done in both In 
both cases there was a pronounced terminal 
ohguria In i case the previously normal non- 
protein nitrogen content of the blood rose to 
50 miUigrams per 100 cubic centimeters, and 
in the other the carbon dioxide combimng 
power of the blood was 48 volumes per cent 
In both cases only partial autopsy was per- 
mitted, and the kidneys, unfortunately, were 
not examined, but there was no evidence 
whatsoever of peritomtis, and the liver 
showed the type of necrosis evident at au- 
topsy in the cases m group lA 

Group 2A consists of 5 cases in which a 
smooth convalescence of several days was fol- 
lowed by ohguria, progressing to anuria, and 
death in uremic coma The patients, who 
ranged in age from 32 to 49 years, gave the 
usual history of biliary infection, 2 were jaun- 
diced, 2 had stones, i had empyema, i hy- 
drops, and I a patchy gangrene Ether was 
used in i case, ethylene and local infiltration 
in 2, and spinal analgesia m 2 Cholecystec- 
tomy was done m 2 cases, cholecystostomy in 


2, and choledochostomy in i In all cases 
there ivas a postoperative rise in the non- 
protein nitrogen of the blood, in i instance to 
240 milligrams per 199 cubic centimeters, and 
the urine showed albumin and casts not pre- 
viously present In 2 cases, as in the sinular 
cases reported by Hehvig and Schutz, the 
wound ruptured In the 2 cases in which 
autopsy w'as performed there was found, m 
addition to the necrotic degeneration of the 
liver noted in the group i cases, a similar type 
of degeneration m the convoluted tubules of 
the kidneys 

Group 2B consists of 3 cases in which a 
pronounced cardiovascular collapse occurred 
from 60 to 92 hours after operation, with clear 
evidence of vasodepression, and m 1 case 
repeated convulsions Ohguria was pro- 
nounced in the 2 patients who hved longest, 
and none hved more than 6 days after the col- 
lapse The age range in this group wms from 
24 to 52 years, all the patients gave the usual 
history of long standmg biharj’- disease, and 
although one w as obese, all were regarded as 
good or fairly good nsks In i case the gall 
bladder was filled with stones, and operation 
was technically very difficult Ether, spmal 
and splanchnic anesthesia were employed, and 
cholecystectomy was done m aU cases After 
operation the non-protem nitrogen content of 
the blood was 74 milligrams per 100 cubic 
centimeters in i case and in another 120 milli- 
grams Postmortem examination was not per- 
mitted in any case, but in none was there any 
clinical evidence of peritonitis or pneumoma 

Climcally and histologically these cases fall 
mto two distinct groups but beyond that no 
common factor is apparent The age range is 
from young adult life to old age Some of the 
patients were obese, but well over half of 
them were not, and some had lost weight All 
varieties of anesthesia were employed, and m 
only a few instances was the pathological 
process such that a stormy convalescence 
could have been anticipated Operation, m 
most cases, was fairly easy, and the great ma- 
jority of the patients were regarded as good or 
fairly good operative nsks 

The literature of hver deaths has been thor- 
oughly reviewed m our first pubhcation on 
this subject Charles Gordon Heyd, who 
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originally called attention to this syndrome 
has been followed bv numerous other writers 
most of Vihom report only isolated casts or 
sery small senes of cases Connells hst 
Stanton s and our own are the largest on 
record It is interesting to note however 
how much more frequently this type of death 
IS being reported or more correctly is being 
recognized and for our own part since we 
ha\c become mtcrcstcd in the s^mdromc wc 
have developed the perhaps questionable 
habit of interpreting m the light of out own 
expcnence many reported cases m which the 
cause of death is listed as undetermined 

The vanous theories advanced to explain 
so called liver deaths arc set forth at length 
in our drst communication on the subject 
The theory which we ourselves (Boyce and 
McFetndge) have advanced is bas^ on a 
study of the ay cases just outlined plus a long 
senes of expenments likewise reported m 
detail in our first communication It is 
bnefly this 

The patient with biliary disease whether 
or not gross obstruction is present always 
exhibits some degree of liver damage which is 
not however incompatible with the stress 
and strain of ordinary life But w ben surgery 
IS undertaken even under the most favorable 
arcumstances there arc introduced other 
factors including the anesthetic the trauma 
of the surgical manipulation the associated 
drop m intra abdominal temperature and 
changes m intrahepatic and biliary pressure 
and with these new factors the liver already 
the seat of a pathological process cannot 
cope As a result its function promptly fails 
and the toxic sub lances which reach it m the 
course of normal body metabolism are thrown 
off undetoxified Then the liver cells as they 
become increasingly unable to function them 
selves undergo some necrotic change and 
themselves discharge into the circulation some 
additional toxic product which originates in 
their own degenerating cellular substance 

The next assumption follows logically upon 
the first The kidney which after the liver la 
the great detoxifying organ of the body must 
take up the w ork of the liv er purely as a mat 
ter of physiology when the detoxifying func 
tion of the latter organ fails But in the kid 


ncy the margin of safety is very slight and 
It IS not fitted to handle tven the aonaal 
products of body metabolism let alone in 
addition the toxins liberated by the damag^ 
liver cells It promptly fails m its turn 
therefore and an ovenvhclming and lethal 
toxemia is the natural consequence 
We believe finally that the so called hver 
death or liver kidney sjndrome is a single 
pathological process m which the hepatic 
changes always precede the kidney changes 
In our opinion if the patients who die 
promptly with hyperpyrexia and who exhibit 
liver degeneration at autopsy could be kept 
alive long enough they also would show pie 
cisely the same clinical and postmortem renal 
changes as do the patients who die later with 
typii^ symptoms of uremia 
Of all the theories hitherto advanced to ex 
plain the cause of death in these cases that of 
Helwig and his assoaates Schutz Kuhn and 
Orr IS nearest our own The difference is that 
they postulate a specific action of the liver 
toxins upon the kidney cells a hypothesis 
which wc consider unnecessary We believe 
It only natural that the pathological process 
should center m the kidney since its con 
volutcd tubules are the normal channels of 
excretion for foreign proteins winch we as 
sume these liv er toxins to be In other words 
the kidney is damaged simply in the fulfil 
ment of the abnormal duty suddenly placed 
upon it or to speak more accurately m the 
fulfilment of an exaggeration of its normal 
duty 

\Ve belicv e that by recent experiment al work 
fBoyce and "McFetnclge 3) we have eliminated 
changes in the bihary ducts as a possible cause 
of death m these cases That such a cause could 
be responsible we considered unlikely from 
the beginning smee as we hav e shown in pre 
vious communications it is our opinion that 
the same syndrome is apparent in other patho- 
logical states in which the biliary ducts oauld 
not possibly play a part these induding such 
widely divergent pathological processes as 
pancreatic disease trauma to the liver from 
gunshot wounds and other acadents toxic 
thyroid disease and intestinal obstruction 
rhirty-one of the patients in the loo fatal 
cues had some sort of cardiac renal or car 
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cases of jaundice in which hemorrhage seems 
lihefy to occur 

It has long been recognized that the ptepa 
ration of poor nsk patients for gall blad^r 
surgery by such measures as a diet high in 
carbohydrates fiuids by all routes and dex 
trose as necessary orally and intravenously 
mil go far to reduce the surgical mortahty 
and recent work on the so cahed U\ec death 
has confirmed the importance of such prepara 
tion and has widely extended its indications 
This complication when it docs occur always 
strikes as a bolt from the blue and m the 
least expected cases it is almost mvanably 
fatal and there seems no way to foretell and 
to guard against it If the theory be correct 
that it IS preceded by some degree of h\er 
damage then the obvious precaution would 
be to identify that damage As yet no infalli 
blc method is available but the best results on 
record are reported by Graham Using iso 
lodeikon and taking a 50 per cent retention 
as an arbitrary standard of safety for opera 
tion without elaborate preparation be was 
able to reduce his mortality in simple cholc 
cystectomy from 6 per cent to 4 per cent and 
his mortality in common duct surgery from 
7 7 per cent to 2 per cent Regardless of how 
inaccurate a test may be it is worthy of rou 
tine use if it can produce such results as 
these 

In the same connection ^Vllensky s sugges 
tion IS of real value that hepatic function be 
estimated in the light of renal function and 
that ev-idence of renal insufTiciency m cbole 
hthiasis and kindred diseases be regarded as 
presumptive evidence of hepatic insufficiency 
\\careimprcs ed too with the recent reports 
on the use of the hippunc acid test as an in 
dex of the state of the Iiv er and are at present 
preparing to employ it on all our gall bladder 
patients 

The crux of the w hole matter it seems to us 
lies in Graham s statement that the patient 
with a damaged liver presents a questionable 
nsk for any sort of surgery biliary or other 
wise That warning taken at its face value 
vnll mean for all practical purposes a surgical 
revoluaon as wc have pointed out in our first 
communications on the so called liver death 
There mil be no more simple surgery 


From the standpoint of biliary surgery tie 
coroliaiy is that the surgeon who proposes if 
must remember that hepatic disease of some 
degree is an mvanafale concomitant of biliary 
tract disease of any degree and must regard 
all his candidates for such surgery as poten 
tially poor nsks regardless of how moon 
gruous their inclusion in such a category may 
seem 

Finally since the catastrophes of biliary 
tract surgery whatever may be their imraedi 
ate cause mvanably have for their ultimate 
cause delay m the institution of surgical 
measures there seems no logical reason for 
prolonged medical treatment of cholecystic 
disease That does not mean the performance 
of cholecystectomy on insufFiaent indications 
nor does it necessanly mean unless one s coa 
victions happen to lie that way the per 
formance of operations during acute attacks 
It does seem only reasonable however not to 
allow a pathological process to continue with 
out restraint when its end results with delayed 
treatment can be as serious as the eiqienence 
of every surgeon has proved them to be 

SUMUAKV 

1 A detailed study is made of 404 consecu 
tive surgical cases and 100 consecutive sur 
gical deaths from the records of the New 
Orleans Chanty Hospital 

2 These cases are analy zed from the stand 
point of age race sex pathology procedure 
and cause of death 

3 Particular attention is paid to 23 cases 
of so called liver death for which a new 
theory is advanced 

4 Alethods by which the mortality of 
biliary surgery can be reduced are bnefly out 
lined again with spcaal attention to the liver 
death syndrome 
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TREATME\T Of CARCINOMA OP THE ESOPHAGUS 

CARL EGGtkS Mt> t ACS New Ao k \tw Vo K 


C arcinoma of the esophagus usually 
comes under a surgeon s observation when 
it IS far advanced locally and when as a 
result of malnutnUon patients have become 
emaciated and deh>dratcd hence the treatment 
of this condition in most instances is Iinutecf to 
palhativ e measures Other factors enter into Uus 
deplorable situation namely the frequent co- 
existence of myocarditis nephnUs emphnema 
or ancnosclerosis which conUa indicate an ex 
tensive operation In addition to all this the 
lesion IS difhcull of access and frequently ir 
removable because of adhesions to important 
surrounding vital structures as a result of which 
the prognosis m operative intervention is not 
good Consequently surgeons as a rule are dis- 
inclined to operate and progress in this important 
field IS therefore limited to the few indivtauals or 
clinics willing to do pioncenng surgery against 
great odds 

Palliatne I eaimeni consists of measures for the 
lehef of symptoms and for prolongauon of life 
The chief symptoms are difficulty in swallowing 
loss of weight and strength pressure under the 
stcrum ba^che and pain Loss of weight and 
strength are the result of esophageal obstruction 
an 1 for their relief it isessenUal either to relieve 
the obslruclion or to make feeding m other ways 
possible Backache and pain are usually the 
result of involvement of surrounding structures 
They arc hfficult to control and symptomatic re- 
lief may be all one can hope for On the other 
hand dilatation of the stricture \ ray treaUnent 
or establishment of a gastrostomy with Conse 
quent relief of esophageal obstruction and the 
associated stagnation and irntaUon may bring 
about the desired results 

PALLIATIVi: ncArsfEST 
Under palliative treatment the following mca 
sures may be adopted as indicated 

i Gtneral rrieJical care In carlv cases when 
swallowing IS suit possible a well balanced diet 


should be arranged with all food finely div ided tu 
prevent stagnation Attention must be given the 
heart and kidneys and bowel clmunation aided 
Adequate test is of importance to preserve the 
patients strength In all advanced cases the 
most important consideration is the adnunistra 
uon of adequate quantities of Quids to overcome 
dehydration and toxemia One may resort to 
hvpodermocly su proctoclysis orvenoUysis The 
addition of 5 per cent glucose to any of these is 
helpful Whether to telTthc patient of the nature 
of bis illness has to be judged m the individual 
case Inasmuch as most patients are men it is 
frequently advantageous to do so in order to gam 
their co-operation and to enable them to arrange 
their affairs If one has the impression that such 
knowledge will lead to sev ere mental depression it 
may be Wtler to withhold the information 

2 Castrosloini This should not be reserved as 
a last resort but be performed m most cases soon 
after a diagnosis has been made Though it is a 
rebtively simple operation which may be done 
under local anesthesia with a low mortality m 
patients m fairly good general condition it is 
much more dangerous in an emaciated dehy irated 
individual with poor healing power laticnts 
frequently object to such an operation because of 
the annoyance of constantly wearing a tube and 
the necessity ol having all food administered that 
way To overcome these objections it is rccom 
mended to do a janeway gastrostomy which does 
not require the use of a tube except at meal time 
and which usually docs not leak After it has been 
ID use a short time and the esophagus has been 
put at rest, the swelling due to irritation as- 
sociaie I with the caranoma may subside and the 
patient be able to swallow better than before 
In all complete obstructions gastrostomy is a 
lemporax} life saving measure. 

3 Ddataiion In some clinics this method is 
us^ m preference to most others If care/u’Iy 
performed by passing bougies over a previously 
swallowed silk ihrca i or under guidance of the 
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eye through an esophagoscope, there is probably 
not much risk connected with it m trained hands 
Unless one is an expert, how e\ er, perforation with 
a fatal outcome may result It gives temporarj 
relief only 

4 Intubation After a carcinomatous stricture 
IS dilated, it is at times possible to msert a tube, 
which maintains the lumen permanently These 
tubes vary m size and are made of rubber or 
metal Their introduction requires skillful manip- 
ulation and should be attempted only by experts 

5 Radiation therapy Although classed with the 
palliative measures it is really intended to be 
more than that One’s aim is to destroy the 
tumor either by means of deep roentgen therapy 
or by the insertion of radium capsules or radon 
seeds Unfortunately, such happy results ha\e 
not been attamed so far, but with the modern 
treatment developed at some clmics considerable 
rehef and probably prolongation of hfe may be 
looked for Radiation therapj may, of course, 
advantageously be employed m combmation with 
dilatation, estabhshment of a gastrostomy or 
other treatment 

6 Electrocoagulation In selected cases, es- 
pecially those with an elevated polypoid type of 
tumor, destruction of the growth may at times be 
accomphshed One has to be very careful to select 
only such cases m whom the growth is small and 
superficial, because the destructive action of the 
coagulation may easily lead to perforation 

RADICAL SURGICA.L TREATMENT 

Because of the difierent problems encountered 
in different portions of the esophagus, it is best to 
consider treatment under the headmgs of (i) 
carcmoma of the cervical portion of tbe esoph- 
agus, (2) carcmoma of the thoracic portion of the 
esophagus, (3) carcmoma of the lower esophagus 
and the cardia 

I Carcinoma oj the cervical portion of the 
esophagus The lesion may affect the esophagus 
alone, but it usually extends mto the hypo- 
pharynx and frequently also involves the larynx 
It may be impossible to say where it ongmated 
In all such extensive cases complete extirpation 
of the upper end of the esophagus, the hypo- 
pharjmx, and the larynx, toge&er with associated 
l3Tnph nodes, is the operation of choice It insures 
thorough removal of affected tissues with a chance 
for permanent cure The tracheotomy remains 
permanently, but the pharynx may be recon- 
structed later by the method advocated by Gluck 
with more or less successful power of deglutition 
The pleural cavities are not opened A prehm- 
inary gastrostomy should be done Colomc 



anesthesia is of great help, it may be supple- 
mented through the tracheotomx after the trachea 
has been divided The steps of the operation are 
as follows 

A transverse mcision is made at the lev el of the 
hyoid bone, another one just above the clavicles, 
and both then are muted by a median vertical 
mcision (Fig i) The two skm flaps so outlined 
are dissected back and the sternohyoid, sterno- 
thyroid, and omohyoid muscles divided The 
sternocleidomastoid muscles are retracted lateral- 
ly After ths the isthmus of the thyroid gland is 
divided and the two lateral lobes dissected back 
(Fig 2) In case there are enlarged lymph nodes, 
they' are freed by block dissection, leavmg them 
attached to the specimen to be removed The 
larynx, trachea, pharynx, and upper esophagus 
are now completely freed from the spmal column 
If a one stage operation is contemplated the 
further procedure consists of divusion of the tra- 
chea just below the larynx and the esophagus be- 
low the tumor (Fig 3) Suction may be used ad- 
vantageously at this time to avoid spreading 
mouth or tumor secretions Strips of iodoform 
gauze or gauze saturated with novocam + per 
cent IS immediately packed mto the larynx and 
pharynx from below The tracheal stump is now 
drawn forward and fastened mto a small sht cut 
into the lower skm flap just above the supra- 
sternal notch, the aim bemg to direct the opemng 
forward The esophagus stump is sutured to the 
margm of the skm, thus leavmg a skm bridge 
between the two openmgs, which helps to prevent 
secretion runnmg mto the trachea (Fig 4) Firm 
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traction upxHard on the larynx and upper e!>opb 
agus stump now makes further separation of the 
speumen from the spine eos) and after dividing 
the th>fohyoid membrane and the posterior 




pharvngtal wall it may be removed li possible 
the phaon* « now completely dosed above 
otherwise it is dosed incompletely and a small 
umpon insetted Spontaneous healing takes 
place later The skin flaps are now reumted and 
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adequate drainage is cstabbshed to pre\enl 
pocketing (Fig 5 ) Aftei complete rcco\tr_\ has 
taken place ;.Fig 0) one nia> attempt recon- 
struction of the pharynx 1 he skin ot the neck la 
used for this purpose The pharynx is reopened 
Two xertical incisions are made extending irom 
either side of this new ly made pharyngeal opening 
to either side of the esophagus opening, and tlie 
skin margins are united to form a tube (.Fig 7 ) 
The outer skin margins are now- undermined and 
united oxer the newl> termed tube .is well as 
with the pharjngeal opening ibove ind the 
esophagus below (.Fig S) 

In case the patient has been x erx much w eak- 
ened bx disease, or for technical re.isons, to avoid 
spreading of mouth infection into the mediasti- 
num, It may be well to dixide the operation into 
two stages The first stage ends xxith the mobiliza- 
tion of the entire mass to be renioxed One of 
two courses may be lollowed alter that The first 
method consists of surrounding the mass with 
stnps of iodoform or xasehne gau/e with special 
relerence to taxonng dexelopment of adhesions 
downward The skin is then closed oxer it The 
other method consists of drawing the larjnx and 
pharjnx forward and uniting the skin flaps behind 
them, thus extenoruing them Sex en to 10 days 
later the specimen max be safely removed and the 
openings cared for as described 
The operative procedure may be xaried as 
indicated Occasionally the tumor may be xery 
small and limited to the upper esophagus In 




1 14 0 Complete resection of larxnx, upper esopharus, 
and h>'popliar\ n\ 

such a case resection of the tumor bearing area 
alone may suflice It may be possible to draw the 
esophagus upward sufliciently to re-establish 
union with the pharynx, at least posteriorly, and 
depend on epithehzation anteriorly to gixe a 
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satisfacior> canal ^n) of these operations hotv 
e\ er are ape to be incomplcie and mav be follou 
ed b> a recurrence or contractures ina> take 
place which seriousl> interfere with deglutition 
Therefore the most desirable mclhcKl seems to be 
to plan big and to follow the procedure herein 
outlined 

Cactiioiia of tie thoracic po hon of the 
e opha%u% Numerous methods have been sug 
gested and tried but have been given up because 
of difficulties encountered and of unsatisfactor> 
results The operation which has been followed 
b) more operative succe ses than an> other is 
that devised an 1 fir t performed bv TireL It is 
a tran pleural procedure the important points of 
V hich area prcliminarv gastrostom> wide thora 
cotomv lor adequate exposure divi ion ol the 
esophagus belo the tumor vilh closure of both 
ends dra mg the upper end out at the neck 
through a separate incision and closure of the 
chest The steps of the operation arc as follows 
b ndcr general inhalation anesthesia with differ 
ential pressure to control expansion of the lungs 
the patient is placed on his nght side and an 
incision IS made throughout the length of the 
seventh intercostal pace From the posterior 
end the incision is earned up ard and the seventh 
sixth fifth and fourth ribs divided near their 
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lubetdesfbig 9) After a nb spreader is inserted 
a wide exposure is obtained (tig 10) In case 
pleural adhesions are present thej are divided 
and the lung is then held aside The pleura is now 
divided over the mediastinum from the lower 
border of the arch of the aorta to the diaphragm 
and the esophagus i-ith the tumor is identffied 
(Fig 10) The tumor ma\ be located an^ there 
below the arch but in our experience ha« been 
found most often behind the arch of the aorta Bt 
careful dissection the esophagus with the tumor is 
freed out of its bed This is often ver> difficult 
especially with a tumor situated behind the arch 
All vessels cro sing the esophagus or runnin into 
It are doubly ligated and divided The vagus 
nerves are pushed away but branches incorporat 
ed in the tumor or passing over it have to be 
sharply div ided A double strong ilk ligature is 
ROW applied to the esophagus at a safe distance 
below the tumor and the organ is divided with a 
cautcrv The lower stump is lovaginated into the 
remnant of the esophagus or into the stomach 
by meansofapurseslnngfFig ii) After incision 
of the pleura above the arch and the reeing of 
the esophagus m this location the upper end is 
drawn upward from behind the arch (Fig 12) 
Without diffiicully the normal upper esophagus 
IS now freed by blunt di section as far as the neck 
The chest wound is temporarily do ed with towel 
clips and the patient s body is rotated somewhat 
toward the left m order to expose the neck Great 
care in asepsis is required at this time in order to 
avoid conlaminaiion Fresh draping is in order 
\n incision about 3 inches long is now made on the 
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1 ig u rh(. buo>no “Ghcloucr stump mto the stonncli 
b> me ins of i pur-catnng 


left Side of the neck in front of the lower border 
ot the sternocleidomastoid and deepened in the 
direction toward the esophagus \bout this time 
the patient maj again be rolled more onto his 
side and the chest wound reopened One hand 
inside, following the esophagus upward, aids 
greath m identit\ mg the esophagus in the neck 
A clamp is passed down, grasps the silk ligature 
attached to the stump and the esophagus with 
the tumor is drawn out of the neck wound, wrap- 
ped in gauze and temporarily lett there (Fig 1 5) 
The tissues at once close snugh' about it I he rib 
spreader is now reinserted and the thora\ inspect- 
ed The lungs should be brought to full expansion 
b> increasing the pressure in the bag It has been 
lound that this acts as the best known stimulant 
for the circulation For this reason it is recom- 
mended that such expansion be resorted to from 
time to time dunng the operation, especially when 
the circulation is at low ebb as the result of 
manipulation of the esophagus behind the arch 
of the aorta Before closure of the chest the 
mediastinal pleura is closed with continuous plain 
catgut suture, both above and below the arch 
To prevent slipping of the divided rib ends later 
on. It may be well to have holes drilled before 
they are divided and to use them for exact ap- 
proximation However, slight overlapping does 
no harm The intercostal muscles are united with 
continuous fine chromic catgut The muscles of 
the chest wall are closed m layers with chromic 
catgut, and the skin wnth continuous plain catgut 
A small, snugly fitting dressing is applied with 
adhesive plaster to prevent exposure of the long 
incision 



1 1,5 II l.siiph ii,Ub has bull divided Upper end with 
tumor Is being drawn upii ird behind the areh of ihe lort i 


Ihe patient is now turned on his back, and 
attention is directed to the esophagus stump 
which emerges from the neck wound It is pro- 
posed to place the normal portion of the upper 
esophagus, remaining after removal ot the tumor, 
into a subcutaneous tunnel One therefore judges 
this length and makes a small transverse incision 
over the left anterior chest wall at this point, 
which usually corresponds to about the second 
intercostal space A tunnel is formed bluntly and 
the entire specimen drawn through (Fig 14) The 
tumor is now removed, leaving the esophagus 
stump project a short distance to allow for re- 
traction or possible necrosis It is fastened to the 
skin with a few silk sutures After closure of 
the skin mcision in the neck with silk sutures 
the operation is completed The patient is usually 
m severe shock Administration of fluids, a hot 
coffee enema, and possibly a transfusion are 
given 
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The quesuon whether to drain or not to dram 
has to be decided in each case It ma> be helpful 
and does no harm A snugl> dtung drainage tube 
IS therefore inserted through a slab wound in 
the eighth or ninth intercostal space before the 
thorax is closed and the eni of the tube is kept 
under fluid letel It has the advantage of per 
mitung full expansion of the lung at the end of the 
operation The lung usuall> remains fully expand 
ed as can be determined b> \ rav examinaljon 
The drainage tube may be removed as soon as 
pleural exudation ceases to dev elop Gastrostomy 
feedings ma> be resumed early However with a 
view to av oid ov erdistention and possible leakage 
at the site of the inverted esophageal stump it 
ma> be safer to dela> a few days As soon os 
practicable a rubber esophagus may be used 
connecting the upper stump v nth the gas 
trostom> (Fig 15) In ca e the patient recovers 
one ma} later consider construction of a sub 
cutaneous esophagus from the skin of the chest 
waU 

3 Carcinoma 0} the loner esoplagus and tie 
cardia Theoretically considered operations for 
lesions m this location oSer a better outlook than 
carcinoma of other portions of the esophagus 
because it is technically possible safely to implant 
the esophagus stump into the fundus of the 
stomach and thus re establish a normal canal 
No gastrostomy IS required If desired however 
It should be placed near the pylorus in order not 
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to interfere with proper mobilizatiun of the 
stomach which is essential to a successful opera 
tion \ ^ejunovtomy may al 0 be considered Fhe 
operation may be done from below or from above 
the diaphragm Individual preference may be 
the determining factor but if one considers that 
the abdominal operation is less shocking than the 
thoracic one the former method should be chosen 
in svutable cases The real deciding factor should 
be the poation and extent of the tumor Un 
fortunately these cannot alvays be determined 
m advance If the lesion involves the esophagus 
to above the diaphragm a transthoracic oj eraticn 
should be done On the other hand if the cancer is 
confined to the cardia and encroaches but si ghtlv 
on the subdiaphragmatic portion of the esoph 
agus sufficient mobilization may be obtained 
from below to make a safe suture possible The 
size and rigidity of the thoracic cage also have to 
be considered The abdominal approach is more 
suitable for women with a flexible thorax rather 
than (or men with a large emphysematous chest 
A IbJominal method of esophagogastroiiomy 
Under general inhalation anesthesia a median 
epigastric incision is made which is earned upward 
m the notch to the left of the ensiform as tar as 

possible (Fig 16a) After the left lateral ligament 

of the liver is divided that organ is displaced to 
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the nght and good exposure of the under surface 
of the diaphragm is obtained (Fig i6) Only 
rarely is an osteoplastic resection of the left costal 
arch required to get the necessary exposure The 
vessels of the lesser and greater curvature are now 
doubly ligated and divided beyond any suspicious 
lymph nodes After this the stomach is divided 
between clamps well below the tumor and the 
lower end closed by suture, while the clamp may 
remain attached to the upper end until the speci- 
men IS removed If a de Petz sewing machine is 
available it will shorten this step of the operation 
considerably and aid in the preservation of asep- 
sis Further separation of the tumor is now con- 
tinued, posteriorly it may be difficult to secure 
separation from the pancreas and laterally from 
the spleen When finally accomplished the 
stomach with the tumor remains attached only 
to the esophagus By passing a finger upward all 
around it, freeing it out of the hiatus, and at the 
same time making gentle traction, one may ex- 
pose about 2]/i to 3 inches without difficulty 
This permits turning the stomach stump over and 
laying it on the chest wall, thus putting the 
esophagus on the stretch (Fig 17) With care 
neither pleura is opened and no other senous 
damage is done The fundus of the stomach is 
now drawn upward behind the esophagus as far 
as possible and fastened there with a few silk 
sutures This places the anterior wall of the 
stomach m contact with the posterior wall of the 
esophagus A few additional sutures are now 
placed on each side of the esophagus fastening it 
to the stomach down to the place where division 
IS contemplated One of two courses may be fol- 
lowed now, depending on whether one prefers to 
implant a temporarily closed esophagus stump 
into the stomach in the hope of thereby preserving 
asepsis more completely, or whether one expects 
to carry out a circular suture between the open 
esophagus stump and the stomach In case the 
former method is chosen the esophagus is doubly 
ligated with heavy plain catgut above the tumor 
and divided with the cautery The specimen is 
removed A small incision is now made mto the 
stomach opposite the esophageal stump, and the 
latter inserted mto it and fastened snugly mto 
place (Fig 18) After this the stomach wall is 
drawn upward m front of the implantation to the 
level of the onginal sutures placed postenorly 
Sutures are now inserted between the stomach 
and tlie anterior wall of the esophagus as well as 
between tlie walls of the stomach itself until it 
fits firmly \n invagination of the esophagus mto 
the stomach for a distance of i to inches is 
obtained in this way 



If one chooses to perform a suture between the 
open esophagus stump and the stomach smular 
to a gastro-enterostomy, a small incision is made 
into the stomach opposite the point on the esoph- 
agus where division is contemplated The esoph- 
agus IS divided and aU secretions are removed by 
suction Posterior sutures of interrupted fine silk 
are inserted through the entire thiclmess of both 
organs If it is desired one may mtroduce a duo- 
denal tube at this time (Fig 19) It is best ac- 
complished by passing a stomach tube up the 
esophagus retrograde, attaching the upper end of 
the duodenal tube to its lower end and by gentle 
traction bnnging it out at the mouth The lower 
end of the duodenal tube is pushed mto the stom- 
ach and guided through the pylorus untd it is 
well down into the duodenum The suture fine is 
now completed anteriorly, the stomach waU 
drawn upward over it and fastened mto place as 
descnbed (Fig 20) The abdomen is closed in 
layers without dramage Flmds may be admin- 
istered through the tube m small quantities 
almost at once as there is probably no regurgita- 
tion from the duodenum mto the stomach. 
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B Traiistlioracie method of esoplugogastrostoim 
The pnnaple underlying this method is identical 
Mith that just described and consists of resection 
of the tumor bearing area followed bv implanta 
lion of the esophagus stump into the fundus of the 
stomach It differs from it chietly in us approach 
The operation as proposed and described in detail 
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bv Pischcr ma\ be \aried m regard to certain 
technical details as indicated in the indiiidual 
case In general the steps are as follows 
Under inhalation anesthesia ivith differential 
pressure a long incision is made along the left 
seventh or eighth intercostal pace ft may be 
earned upuati posteriorly to permit division of 
one or more nbs for better exposure The medias- 
tinal pleura is then incised the esophagus aboie 
the tumor is mobilized and a tape is passed 
around it for traction In order to relax the 
diaphragm which facilitates the subsequent h.\a 
tion of the displaced stomach and mabes the 
enure operation easier the left phrenic nerve is 
crushed This may be done any place m its path 
along the pericardium preferably belo \ The 
diaphragm is now incised in the direction of its 
fibers and the incision is carried to the car ha 
(Fig 2i) This exposes the stomach an i permits 
ligation of the vessels of the lesser and greater 
curvature Gentle traction on the tajie surround 
ing the esophagus as well as traction on the 
stomach aids greatly in freeing the cardia as weii 
as the tumor from their urrounding adhesions 
In case the tumor is lim ted to the esophagu- a 
double ligature may be applied above and below 
the tumor the esophagus divndcl between the 
hgatures at both places and the pecimen re 
moved Fhe lower stumji is then inverted into the 
stomach and the upper slump transplanted into 
the fundus of the stomach However ifthctumor 
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Fig iS Tumor removed Esophagus stump closed, 
read> to be inserted into a slit made in anterior wall of 
stomach 

IS situated \er\ low or if the cardia is also m- 
\ol\ed, there wall not be a stump of sufhcient 
length to permit inversion In such cases it is 
necessary to take away a part of the stomach 
Double clamps are theretore applied and the 
stomach IS divided between them The lower end 
is closed at once with a double row' of sutures, 
while a clamp may be retained on the upper end 
If a de Petz sewing machine is available it will be 
found ideal for this purpose The esophagus is 
then doubly ligated and di\ ided abov e the 
tumor, and the specimen is removed One maj , 
after that, proceed as descnbed by Fischer, 
leaMng the esophagus stump closed with a plain 



I ig 20 ImphnlatKin of L'iOpha5,u'; completed b\ driw- 
mg up the anterior w tU of the slomteh o\er the ~uture line 
and f istenmi, it in pi ice well up on the esophagus 


1 ig ig Tumor remoted Esophagus stump about to 
be implanted into anterior wall of stomach by suture 
method Duodenal tube shown which is to be used for 
immediate feeding 


\ 



Ii„ 21 Transthoracic approach with dnision ol dia 
phra„m for exposure ot carcinoma of lower esophagus or 
cardia (Drawing copied from Sauerbruch’s Die C/itriirue 
dtr Bntslorgane ) 
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catgut ligature and Iran planting it into the 
fundus of the stomach or one may do an open 
anastomosis belncen the esophagus and the 
fundus of the stomach as de<onbed above under 
heading of abdominal method of cvophago 
gastrostomy (Fig 19) After completion of the 
anastomosis the edges of the diaphragm are 
sutured to the stomach to prevent hcrmiation of 
abdominal contents into the chest Closed Uioraac 
drainage may be cstabhshed if indicated The 
esophagus heals hrmlv into place as shown in 
Figure 22 

C IbJomtno l/wracic operaltoii \t times it 
may be advisable to expo e the lesion both from 
below and above the diaphragm While operating 
from below for instance one may find that the 
lesion extends up on to the esophagus quite ex 
tensiv el> and although it can be reached all right 
a safe suture is not possible In such cases one 
ma> add an incision upward along one of the 
intercostal paces In other cases one may de 
hberately plan an abdominothoracic approach 
The incision desenbed by Kirschner in his Ckir 
II gisclie Ope ationsUlire and illustrated m Figure 
2t IS recommended for the purpose Differential 
pressure has to be used The inasion begms m the 
midline at the junction of the upper and middle 
third between the cnsiform and the umbihciis 



It runs obliquely upward over the left rectus 
crosses the costal arch and enters the seventh 
intercostal space along which it is earned as far 
hack as the angle of the nb \fter the incision is 
deepened to the peritoneum below and the pleura 
above the costal arch is divided in the line of 
ina ion The diaphragm is now plit down to the 
esophagus and the excellent exposure obtained 
permits surgical procedures on both the stoma^ 
and the esophagus Kirschner mentions the 
possibility of preserving the panetal pleura intact 
inasuitablecaseandby pushingitawaj carrying 
out the entire procedure extrapleurally 
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\ MORT ALIT\ rate U tailing 13 4 per cent 
in ^00 ca es of |ia!liati\e colostoma uas 
Tejicncl recently ■b\ W B GaBncl sur 
Rton at bl Mark s Hospital London and O \ 
L!o)d DaMCS surgical registrar (o the Middlesex 
Hcr-j ita\ 1 ndon S\hen such a tngh perctnta c 


of death resulting from colostoni> is r^ 
ported bj tno of the foremost men m their feld 
It should conMHce the general surgeon and oc 
ca lonal operator that he should gi\ e hisundi\i<lcd 
attention to the careful consideration of each 
txpical ca e before he attempts to operate 
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Fif, 8 I ‘t. 9 i 

I ig 6 lioHel drawn down from aboM- until it nicus (lip of tin. fascia and skin is drawn through a holt in tht 
active resistance raesenter> some distance below the bowel level riicfiscii 

lig 7 Twolajcrsolsututcusedmlhelitcralpentoncil is sutureel w tth \o 2 chromic gut interrupted and the skin 
fold 1 he deep suture IS made with No i chromic gut inter- with silk or silkworm gut 

rupted The superficial suture IS made with Pagenstecher Fig 9 Cl issrod 3s inch thick and 4 or 5 inchesin length 
silk I w o sutures arc used because it is a notorious (act inserted through the opening in the mesenlerv of the bow el 

that in carcinoma of the abdomen the pentoneal fluid dis 1 ig 10 1 he bowel is opened with electric cauterj after 
solves suture matenal readily This also fixes the bone! the parts have been properly protected b> bird nest dress 

(irmly after being drawn down from above as in 1 igure t> ini' of gauze Fxperience has shown that an immediate 

I ig 8 Loop of bowel drawn out of the abdomen The opening gives the patient gre it relief from pam and relieves 
peritonea! layer has been sutured and the tongue shiped the distention with gas 
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As far back as 1918 killian and Kast of our 
ho pital staff rq^orted the presence of senous 
ludney djsfunclion m the e advanced mal^ 
nancies Senous toxemias arc also encountered 
when onl> a palbative colostomj has been con 
sidered 

The necessity for dail> blood chemistry deter 
minations blood cultures blood counts using 
preferably the von Schilling method andunnaly 
SIS IS evident since a certain percentage of patients 
are so toxic that the surgeon is often obbged to 
postpone the performance of the colostomj until 
the patient is m better physical condition 

Considering the fact that this blood detenmna 
tion is the basis on which a decision is made as to 
the advisabilitj for performing an operation the 
wTiter does not consider it proper to have the sur 
geon assume the risk of operation in these senous 
cases of carcinoma of the colon tnlhout the benefit 
of this previous diagnosis The author will pre 
sent a detailed account of his pre operative 
operative and postoperative treatment for this 
conation in a future publication 

The illustrations appeanng in this article show 
the salient features of the technique Figures 1 
3 and o show the tongue shaped whiw when 
suturcci strengthens the weakest portion of the 
inci ion thereby preventing consequent bulging 
herniation and recession of the limbs of the ^os- 
tomy 

Figures 7 and 8 illustrate the conclusive method 
for preventing herniation of the ileus and obslruc 
tion of the small intestines A prolapse of the 
mucous membrane of the proximal limb of the 


colostomy is prevented bj the pulling down and 
fixation ol the colon in the lateral peritoneal fold 
by the use of the Pagenstecher suture 
The skm and fascia edges are then resected as 
in Figures 3 and 3 so that no constriction of the 
bowel bj these stnictuics can lake place It is 
necessarj to trim off the skm edges in order to 
avoid a late complication of stenosis due to fibrous 
tissue at the junction ol the skin and mucous 
meoibcaae 

The sensitiveness of the colon caused hj the 
long standing disease prohibits the use of a rectal 
tube WTien administering enemas of warm olive 
oil a No 16 or r8 French catheter IS utilized 
The patients suffenng from cardiov oscular and 
pulmonarj disease constitute the largest group 
and present the most serious pos ibihties after 
operation 

The handling of these malignanaes should be 
avoided since pathogenic bacteria invade the 
peritoneal cavitj following the slightest trauma 
tism of the growth and the attached isesenlen 
Local anesthesia and cjclopropane with the 
McGiU intratracheal catheter are the methods of 
choice in producing anesthesia in these poor oper 
ative nsks 
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POLE LIGATION IN THE TREATMENT OF HYPERTHYROIDISM 

1 RANK H 1 AHL\, il D , {• \ C S , avd L J SCHW^M, JI D , Boston, II tss^chonetts 


TIGATION of the thyroid arteries in goiters 
I y was first utilized by veterinary surgeons for 
goiters m horses The first hgations in man 
are said to have been undertaken by Luigi Porta 
m iSii and by Bhzzard in 1813 The latter tned 
to ligate the superior thjroid arteries and the 
patient died of hemorrhage In 1814 Walter 
attempted this procedure and succeeded Early 
operators obtained good results m vascular and 
parenchymatous forms of goiter Kocher recog- 
nized in It a means ot improvmg highly toxic 
patients and used it as a measure prehnunary to 
the more radical operation He beheved that “by 
ligation of one artery there is an amehoration of 
the patient’s condition If two are ligated, the 
amehoration is greater If to this we add the 
removal of one lobe, the amehoration is still 
greater Ligation of all four vessels will very 
rarely suffice to cure the patient who is senously 
ill with exophthalmic goiter ” We have operated 
upon several patients who ha\e had both supenor 
and both inferior thyroid arteries bgated else- 
where as a measure intended to bnng about a 
cure of hyperthyroidism and in none of these 
patients had a cure resulted We believe, there- 
fore, that hgations should be employed aiwajs 
with a view of improving the patient’s condition, 
so as to perimt a subtotal th>roidectom> to be 
more safely performed later 

Prior to the pre-operative employment of 
iodine 111 the preparation of paUents with hyper- 
thyroidism, as proposed by Plummer, there was a 
great deal of discussion about when prehminary 
pole ligation should be employed, in what type of 
cases It should be used, and whether or not it 
brought about real improvement in these cases 
Within late y ears, there has been but little discus- 
sion of this subject, and there is an inclination to 
assume that this operative procedure is no longer 
needed 111 the surgical management of severely 
toxie patients 

Lahey has always found tliat the mortality 
rate in the surgery of hy perthy roidism is distinctly 
influenced by the number ot multiple stage opera- 
tions done Supenor thy roid pole ligation is one 
of the essential steps in multiple stage thvroid 
ojicrations, n is ipphed only to patients m Uie 
niostevtreme st Uesul hy perthy roidism Therefore 
it Seems worth while to ascertain and report just 
what the aciu il results ire- in patients submitted 
to this operation, to discuss some ot the indica- 


tions for its use, and to describe our method ot 
hgation 

WTule it has always been the opinion of one ot 
us (FHL) that if a surgeon has operated upon 
enough patients with hy-perthy roidism it should 
be possible for him to put in wntmg a desenpuon 
of the type of case in which a given measure, such 
as pole hgation, should be employed, nev ertheless, 
m spite of the fact that we have made the decision 
to do pole hgation and have done it m 119 
patients in 14,000 thyroid operations, m 75 per 
cent of which patients have been toxic, we have 
always found the descnption of this ty-pe of case 
very diflicult HyperthyToidism is such a complex 
state, the disease affects different individuals and 
different age groups m such a varying way^ that it 
becomes extremely difficult to describe clearly the 
ty-pe of patient in which prehmmary- pole hgation 
should be done One could, ot course, if per- 
mitted to generalize to such an extent, say that 
prehmmary pole hgation should ahvays be done 
m all those cases in which it is thought fatahUes 
would result if nght subtotal thyroidectomies 
were done One could likewise logically generalize 
further by saying that but one supenor thyroid 
pole should be hgated when it is thought that 
hgation ot both supenor thyroid poles might 
result m a fatahty As a matter of actual practice 
and for the purpose of mainiaimng in a proper 
attitude the mmds of those of us who have to 
make decisions as to multiple stage operations, 
Lahey has always insisted that the hfe of a 
patient who dies follow-mg a complete subtotal 
thyroidectomy, could probably have been saved 
had a first stage nght subtotal thyroidectomy 
been done, following a nght first stage subtotal 
thyroidectomy, the patient’s hte would probably 
have been saved had a prehmmary bilateral 
supenor pole hgation been done, and it is also true 
that palienis who could not have survived a 
bilateral prehmmary supenor pole hgation would 
probably have been carried auceessluUy through 
a unilateral pole hgation ATule these are truly 
generah/auons, nev ertlieless they do help one to 
maintain the proper attitude toward multiple 
stage operations m patients senouslv affected by 
hv perthy roidism 

The fact that wt have done pole hgations in 
iig patients in 14,000 thyroid ojxrations, mdi- 
catw that the number ot patients \.ho are 
sufficiently toxic to require that procedure are 
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but feu in (iroiiorlion to the total number How 
met ihe fact that in the entire 14000 th>roi<l 
operations but 85 deaths occurred and this 
includes deaths from cancer from emboli and 
from an> other cause makes it obs lous that uhilc 
the group is small as to number it is important 
from the surgical standf oint for (he |>atients are 
cMrcnielv ill and usuaU> dc perate risks 
In these patients in spue of rest a high caibo 
hvdralediet and Lugol s solution the pulse rate 
remains high— 160 j,o 180— gain in weight can 
not I e accomplished actn ation is intense and (he 
basal metabolism rate remains cleiatcd or eNcn 
increases Of the e three signs of evere h>-pcr 
iluruiilism the first two are hsimctiv the most 
dependable Pulse rates arc ofciurse variable 
but when in the frank presence of severe h>per 
thvTvi Usm the resting pulse on repeated observa 


tions IS t6o or over the question of a preliminsrv 
pole bgalion must at least be senous1> con idcred 
When in spite of a good food intake there has 
been a marked loss m weight and when in pitcol 
an attempt to increase weight the patient still 
loses weight preliminary pole ligation must be 
given serious consideration 
basal metabolism estimation is in general a 
quite accurate indication of the degree of ihv toid 
loxioty It can be extrenvily misleading how 
ever parocularly in that not infrequcntli 
dangerous degrees of ihvroid inloAicaiion ith 
basal rales not higher than +t8 and +24 have 
l>e«n noted In general high bisal tales if true 
I asal rates indicate high degrees of intoxication 
Uhile the rever e — (hat lo basal rales indicate 
low degrees of intoxication — is in general true as 




LAHEY, SCHWALil POLE LIGATION IN HYPERTHYROIDISM 


71 



I ig i The sti-rnomastoid retracted outuard, the omo- 
h\oid retracted inward, the common carotid artery and 
internal jugular vein showing in the depth of the wound 
and the top of the thjroid with the superior thyroid artery 
and \ em beside them 

a diagnostic sign the low rates are much less 
dependable than the high basal rates 
For many years Lahey has believed and 
preached that the degree of increase in basal 
metabolism is a fairlj good mde\ of the degree of 
hyperthyroidism but that it is notably unreliable 
as a criterion ol operability' For this reason, yve 
yvould again stress that the degree ot eleyation of 
tilt basal metabolism is not a dependable factor 
upon y\hich to make the decision for or agamst 
pole ligation Every out ysho deals y\ith hyper- 
thyroidism cases IS familiar yvith the patient who, 
in spite ot all measures to improve his condition, 
tails to improve or eyen becomes yvorsc This is 
the type of patient yvho, in spite of the obyious 
risk, must bt subjected to some sort of procedure 
which may at least temporarily check the 
jirogress ol the disease, it is the type of case in 
which pole ligation hnds its greatest usefulness 
1 he patient in whom preliminary pok ligations 
are necessary is as a result of the primary hyiier- 
ihyroidism, usually m a ysell advanced state ol 
inloMcation Occasionally preliminary pole liga- 
tion yyill be employed in patients yvith toxic 
adenomas or secondary hyperthyroidism How- 
eyer, the fact that secondary hyperthyroidism 
lends to oteur m patients of middle age or past 
middle age who hate less tendency to react to 
nureise m combustion by actiyation makes one 
'ess apt to consider pok hg> lion necessary m these 
<.ases 1 he tatt that the mortality rate ot subtotal 
ihyroKkelomy in patients with toxic ailenonus 
Ins alwaxs been higher than that lor primary 


1 ig 6 1 he common carotid artery and the internal 

jugular vein ha\e been retracted outward thus exposing the 
top of the thyroid gland ind the superior thxroid artto 
and xein 


hyperthyroidism suggests the possibility that 
because of the lack of excessive activation, hence 
of caution inspiring symptoms, we haxe not 
employed multiple stage procedures in a suf- 
ficiently high percentage of patients in this group 
We have learned from our large experience with 
toxic thvroid states that patients who run pulse 
rates of 200 or oxer while on the operating table 
are in a dangerous state of intoxication Alany 
patients w ilh sey ere hy perthy roidism yyhile on the 
operating table yxill for a short time show pulse 
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rates of 200 or more and sUll not die If honner 
one lAcre to operate on man> patients mtb 
hj-perthiToidism who mamtained such pulse rates 
while on the operating table the mortality rate 
would we bebevc bcexcessi\e 

In interpreting tachycardia in patients with 
hyperthyroidism while on the operating table it 
should always be remembered that there is often 
a preliminary rise m pulse rate as the result of the 
ordeal of anesthesia induction Our anesthetists 
ate accustomed to delay iheit opiruon as to what 
the average pulse rale truly is until the patients 
are w ell past the stage of anesthesia induction and 
well under the anesthetic Decisions made early 
in the anesthesia could well result in the per 
formance of many more pole ligations than is 
actually necessary 

1 ole ligations are employed m patients with the 
activating type of hyperthyroidism much more 
often than m patients with the apathetic type of 
hy pcithyTouhsm and one must appreoate that the 
degree of acUvaUon must also influence the 
decision in the selection of the patient for pole 
ligation In those patients who are excessively 
activated this procedure must always be given 
senous consideialioa 

NVe realuc that our statements lack tangibility 
insofar as wc have given a deflrute chain of signs 
and symptoms which should lead one to submit 
the sick ny perthy roid patient to preUmmary pole 
ligation In this connection we would repeal 
much as wc dislike to state it that it is our opinion 
that no disease and no situation in surgery where 
the proper deasion for or against muTuple stage 
procedures and the selection of the proper stage 
operation are so dependent upon a targe expen 
ence as in the case ol patients in the acute stages 
of jinmary hyperthyroidism If one be too 
cautious too many unnecessary polehgalions wiU 
be dune if too reckless too manv fatalities wiU 
Kcur 1 he results oi ex|)ericnce which alter all 
represent trial and error and the interpretation of 
the degrees of thyToid iniavicalion particularly 
eannot be so vni lly set down on paper that this 
expcncnce can be accurately pos^ on \s the 
result of this large experience we would like to 
xpres our final warning If (here is doubt as to 
whether a ] rchimnary pole ligation or a ngbt 
lirst stage subtotal thy roidcctomy hould be done 
in a (laticnt acutely ill with hyperthyroidism the 
Iccision should always lean toward Uie more con 
scrv alive procedure \ftcrall if pole hgation be 
done and the patient survives but due to lack of 
reaction one is inclined to believe after operation 
that It was nut necessarv all that is lost is 6 weeks 
of time a recoverable matter If a more radical 


procedure is employed and a fatality results this 
IS a non rccov erable matter and as already slated 
the disturbing conviction remains that had the 
fatality occurred after a pole ligation the surgeon 
would be m a position to be less critical of bm 
self 

Since this paper is written with the purpose 
presenting personal experiences with the hope of 
aidtug others who may not have had such a large 
contact with patients of this type we wish to 
peid.. finaliv of a factor which can and at times 
unconsciou V does unfavorably influence deci 
sions in multiple stage operations of all types and 
preliminary pole hgations m particularly severe 
cases In most instances preliminary thy loid pole 
bgalion IS followed by a rij,ht subtotal thyaoidec 
lomy in 6 weeks and in 6 more weeks a left 
subtotal thyroidectomy AVlieo preliminary pole 
ligation IS decided upon m a given case the sui 
geon IS conscious of the fact that he is gomg to 
pul that patient through a three stage oixtalive 
procedure He 1 $ conscious of the fact that the 
patient his fnends and his family will be disap* 
pointed and possibly a little critical He will be 
quite conscious of the fact that if the patients are 
a long way from home as they often are with us 
It involves a long time away from home and an 
increased expense because of the prolongation of 
the bovpitaluation 

Sentiment for the patient and a desire on the 
part of the surgeon to save the patient lime and 
money have cost many a patient hts life and have 
no place m the decision for or against multiple 
stage operative procedures m a patient sick 
enough from hyperlhyTOidism to have the ques 
lion of multiple stage operations raised There 
would be no pleasure in the practice of surgeiV 
without sentiment but it should be the type of 
sentiment which concerns primarily the proticlion 
of the patients life and not the imi>nident tvpe 
concerned only in saving the patient time and 
money at the risk of his life \\e are strongh 
ol the opinion that decisions for or against mul 
(iple stage operations should be made ' ith 
ngid disregard as to whether or not the patient 
ever returns for the remaining stages as to 
whether or not the patient or family are disap- 
pointed or di tressed and as to whether or not it 
occasions fnancial difiicuUies Only two patients 
in our entire experience have failed to return for 
fnal operation \f ter all if the patient urvaves 
a pole ligation he will survive in practically ah 
instances a right subtotal thy roidcctomy and then 
a left subtotal thyroidectomy and his hnng 
presence and improved condition wiU be con 
vanang evidences that easily outweigh any argu 
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ments which may be made agamst the soundness 
of this position 

The great vascularity of the gland and the very 
free arterial anastomosis would seem to make it 
theoretically improbable that a single or double 
hgation would materially reduce the blood supply 
to the gland The mam arteries are the superior 
and inferior thyroid arteries These arteries 
anastomose freely and are not terminal arteries 
The thyroid gland receives vascular supplies from 
the neighboring tissues such as the esophagus, 
trachea, prethyroid muscles, and subcutaneous 
tissues This collateral supply is important 
because it is sufficient to prevent necrosis of the 
thyroid after hgation of all four thyroid arteries 
Observations show that more blood passes to the 
thyroid through its four mam arteries than to the 
brain through the internal carotids and verte- 
brals 

One of us (FHL) has often done preliminary 
hgation of the inferior thyroid artery, particularly 
in the past years before iodine was emplojed and 
when multiple stage operations were needed more 
often Preliminary hgation of the inferior thyroid 
artery evternal to the large vessels and behind 
the sternomastoid before that vessel has divided 
into the transverse cervical and mferior thyroid 
artery, is a much more difficult operation than is 
hgation of the superior thjTroid artery and 
necessitates a quite disfiguring, oblique scar of 
considerable length parallel to the posterior border 
of the sternomastoid, since it is necessary to have 
quite wide exposure here to identify the vessel 
and to avoid injury to the phrenic nerve m a 
cavity of considerable depth It is, therefore, 
because of the fact that hgation of the supenor 
thyroid artery can be done tlirough relatively 
small transverse incisions located m the skin folds 
and so fairly non-obvious, that most surgeons 
prefer to do preliminary hgations of the superior 
rather than the inferior thj roid artery 
In preliminary hgation of the superior thyroid 
arteries, tlie operation is made extremely difficult 
if the incision is not so placed that it is directly 
over the point where the supenor th>roid vessels 
enter the supenor pole of the thyroid gland 
One cannot say tiiat the incision should be placed 
at such a fixed point as at the upper level ot the 
thxroid cartilage >\n\one who is constantly 
exposing suigically the hv-perplastic thjroids of 
patients with h> pcrthj, roiffism, is \er> conscious 
of the fact that there is a great variation m the 
size of these thyroid glands even m a group of 
patients witli tlie same degree of toxicitv' One 
patient m sucli a severe degree of hvpertfavroidism 
that a prehminarj pole hgation w ill Le necessary 


will have a small firm thyroid hardly larger than a 
thyroid unaffected by h>perth>roicusm The 
next patient with hj’perthjroicusm may have 
a hard, swollen thyroia at least eight to ten times 
the size of a normal thjTOid In such cases, there 
will be a variation in the level at which the up 
ot the upper pole will be found, and so it is 
necessary that the small lateral transverse incision 
through which the hgation is to be done be placed 
over the tip of the upper pole wherever it is and 
not at a fixed pomt 

To place the incision properlj , one palpates the 
firm apex of thyroid tissue which forms the upper 
pole, by pressmg it agamst the thyroid cartilage, 
and places the transverse incision if possible in a 
skm crease directly over this pomt 

Because of a desire to save patients unsightly 
scars, there is a tendency on the part of those not 
experienced with this operation to attempt to do 
this operation through mcisions which are too 
small This is a great mistake Any patient who 
IS sick enough to need preliminary pole Iigalicn, 
needs to have the operation done as expediUcusly 
as possible and with a posiUve cerlamly that the 
entire pole is hgated Any pauent who is toxic 
enough from hyperthyroidism to require pre- 
hmmary hgation of his supenor thyroid poles has 
a tremendously mcreased blood supply to his 
thyroid gland It is not at all unusual m paUents 
with severe byperthjTOidism to find a plexus of 
veins, each vein the size of one's httle finger, over 
the superior thyroid poles The upper pole of the 
thyroid rests directly agamst the mternal jugular 
vem and common caroud artery It is, therefore, 
obvious that a wide exposure of these structures 
IS desirable until one has become very familiar 
with the techmque ot supenor pole hgation and 
even then a good sized incision and wide exposure 
will usually be necessary 

A transverse incision is made through the skm 
over the upper pole w herev er it is A small branch 
of the cervical plexus and one of the anterior 
jugular vems is often encountered The fibers of 
the omohjoid and sternohjoid are separated in 
their longitudmal direcUon and the fibers of the 
stemothjroid are cut across for the saire distance 
as the ^n incision Ihis brings one direcllj 
down upon the supenor thjroid pole, and it is 
here that one needs to be extremely careful ij he 
wishes to avoid compheaUng the entire nro- 
cedure (Fig i) 

Lahey would urge upon the surgeon under- 
taking this operation to be certain that the entire 
supenor thjToid artery and vem have keen 
ligated and to do it within a relatively short 
operating time which demands one all important 
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thing namely that there be no \enous hcmor 
rhage Once the large \eins over the upper pole 
arc torn and sUrt bleeding the held becomes 
soiled the anatomy confused attempts to stop 
the bleeding incite further bleeding and uiui 
persistent cfTorts m a blind held uie internal 
jugular can easily be torn and result in a serious 
situation Each dilated branch of the superior 
thvioid veins is gently and carefully exposed and 
ligated until the pulsating superior thy roid artery 
comes into vicn The internal jugular vein and 
common carotid artery are then gently separated 
from the upper pole of the thy roid and held away 
from It by a special deep narrow bladcd retractor 
A special spiral curved ligature passer which 
Lahey has dcvT<ed threaded with No i plain 
catgut IS then passed dounnard along the lateral 
border of the thvTOid cartilage outward around 
the back of the vessels and upward where the 
common carotid artery and internal jugular vein 
arc held back by the retractor The catgut is 
\ ithdrawn from the passer and the pole is tied 
The wound is inspected for bleeding and if none 
IS present the omchyoid and sternohyoid libers 
are permitted to fall together a fen buried 
sutures of No o catgut arc put in the sub 
cutaneous fat and the wound is closed with clips 
There arc numerous theories as to bow the 
improvement with pole ligation is obtained 
Some arc of the opinion that the greater part of 
the bcncht from ligation is the result of a break in 
the nerve supply of the thvroid loce the pnn 
cipal sympathetic nerve enters with the su|)eiior 
thvroid arteries These syinpalhcUc nerves have 
a marked vasodilatatory and exato ecretory 
action upon the thyroid It docs not seem 
probable that there is enough diminution of the 
blood supply to accomplish such improvement as 
frequently occurs Others believe the blood 
suppH of the gland is diminished and con e 
queniJy the secreting (lower of Ihe thyroid is 
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dinunisfaed Still others believe that tbe beneft 
is due to a psychic adjustment to the operative 
procedures It is impossible to arrive at any 
defimte conclusion as to what brings about this 
improvement but it is possible to ascertain in 
wbat proportion of the cases the vanous evidences 
of improvement following the operation occur 
Over a penod of ix years from 1924 to JIarch 
1934 there have been x 19 pole ligations performed 
at tbe lahey Cbnic During this period there 
were approximately 14 000 tnyToidectonues pet 
formed on all types of goiters In all of the 
patients having prelinuaary pole ligation subse 
quent thyroidectomies have been performed 
ligation being employed only as an operation 
preliminary to thyroidectomy in toxic patients 
A senes of 50 patients who have had pole 
ligations IS presented showing the e&ect of pole 
ligation on weight gam basal metabolic rate 
and pulse rate There were 10 males and 40 
females in tlus group which is approximately 
the same ratio as the incidence of hyperthyroidism 
m the two sexes The y oungest in this group w as 
14 years of age while 72 years was the age of the 
eldest There were 22 patients between the ages 
of 41 and 60 years which is 44 per cent of the 
total The age incidence is given in Tabic If 
Id the patients studied in this senes 33 or 
66 per cent of the total had had tbe disease over 
6 months while there was a question in 5 patients 
as to the duration of the disease From other 
studies done at the Lahey Clinic it has been 
found that stage operations must be considered 
more often m patients who have bad the disease 
over 6 months than in patients who have had the 
disease a shorter time 

Since we have always considered that duration 
of the disease influenced the operative nsk rate 
It IS interesting to note that 66 per cent of these 
patients had had the disease over 6 months 
Weight loss IS the usual history in patients ■mth 
severe hyperthyroidism UTien patients 
weight with hyperihyTOidism it is evidence that 
the excessive combustion is outrunning the 
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TABLE III — DURATION OE DISEASE 

Patients Per cent 

Duration unknown 5 

I to 6 months ^ 

7 to 12 months 3° 

I to 5 years ^4 

5 years plus 4 ° 

50 
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9 

18 

I to 10 pounds 

6 

12 

n to 20 pounds 

12 

24 

21 to 30 pounds 

10 

20 

31 to 40 pounds 

5 

10 

z. 
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0 

51 pounds plus 

5 

10 
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TABLE V — -EEFECT OF LIGA.TION ON WEIGHT, 
PULSE, BASAL METABOLIC RATE — 50 CASES 


Changes in pulse and basal raetabohc rate in those who 
gamed weight after ligation — 32 cases — 64 per cent. 


Pulse 

Percent BMR 

Per cent 

Decrease 20 

62 23 

72 

No change i 

3 \ 

3 

Increase r i 

32 s 

25 

Extent of w eight gam — 




Patients 

Per cent 

t to 10 pounds 

22 

44 

I r to 20 pounds 

7 

14 

21 pounds 

3 

6 

Changes m pulse and basal raetabohc rate in 

those who 

lost weight after ligation — 

14 CTSCS — 2S per cent 

Pulse 

Per cent BMR 

Per cent 

Decrease 8 

57 9 

64 

No change i 

7 I 

7 

Increase 5 

35 4 

28 

I \tcnt of loss in weight — 




Paticnli 

Per cent 

1 to lo pounds 

IZ 

22 

1 1 to 15 pounds 

3 

6 

No chmge in weight m 4 patients — S^c 



patient’s abihtj to take in enough fuel to offset it 
1 his, then, means that the patient is consumuig 
himself and that a true state of thjroid crisis will 
result if this state continues It is of interest, 
therefore, in this group to note that se\ enty per 
cent of these cases had lost ten pounds or over 
Fable IV gives us the weight loss of the patients 
prior to their entrance into the hospital 

Following pole ligations the patients were sent 
to their homes for a period of from 2 to 0 v\eeks 
During this time thi.\ received Lugol s solution. 


TABLE VI — CHANGES IN PIHSE RATE AFTER 
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31 
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3 
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I to 10 
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II to 20 
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21 plus 
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33 
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I to 10 
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II to 20 
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21 plus 
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Total 


14 

28 


10 minims, daily On return for subtotal thjToid- 
ectomy, 32 patients, or 64 per cent of the total 
number, showed a gam m weight (See Table V ) 
Of these 32 who show ed a gam m w eight, there w as 
a decrease m the pulse in 20 and a decrease m the 
basal metabolic rate m 23 cases 

Following ligation there was a decrease m the 
pulse rate in 31 of the 50 patients, or 62 per cent 
Ihis closely parallels the gain m weight which 
occurs m 64 per cent of the total 
We found that follow’ing pole ligation there was 
a decrease m the basal metabolic rate m 32 cases, 
66 per cent, while there was no change m 3 
patients and an increase m 14 patients 

CONCLUSION 

Figures showing the improvement and failure 
of improvement following pole ligation are sub- 
mitted 

Pole hgation is still of value as a procedure 
prelimmarj to subtotal thyroidectom> m patients 
with hvperthjroidism who are considered too bad 
nsks for even right subtotal hemithyroidectomv 
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\n attempt has been made to describe lie ij'pe 
o! patient «ith h>7)ertb>roidisDi id tyhom pre 
bmmary pole ligation should be considered 
The method of ligating the superior thyroid pole 
which we ha%e emplojed is described 
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THE DOUBLE (DIFrERENTIAL) STETHOSCOPE 

An Aid in Determining tue Status op tub Induidital Tubes During the Performance 
or Rubin s Test 

GORDON KING FRCS (Eno) FCOG SnatmiNo Csina 
AswciAt P I sue (ObaMixia aCrMokxrO 1m Uai en.iy Seboel CMdi Sh liu( 


O NL of the minor deficiencies 0! Rubm s test 
up to the present time has been the impos- 
sibility of determining wath accuracy in 
every case whether a given lesion is situated m 
the left or the right tube and whether patency 1$ 
present on one or both sides 
The catena which have hitherto been of most 
value m localuiag tubal lesions dunng the per 
formonce of Rubin 8 test are as follows 
l Pam Patients with nonnal patency com 
plain of no signidcant pelvic pain They usually 
cxpenence shoulder pain on rising but the side or 
sides on which the pain is expenenced has been 
found to bear no constant relationship to the side 
of the tubal patenc) In the presence of tubal 
stenosis or adhesions pain is usually felt dunng 
the test in the region of the diseased tube and 
may be unilateral or bilateral If uoilateial the 
difTercntiation between a normal and a closed tube 
on the opposite side is not alwa} s possible except 
insofar as the presence of one normal tube tends 
to overshadow a lesion of the opposite side by 
produang a noimal L>mographic curve In the 
presence of complete obstruction of both tubes 
ID the region of the cornua a typical graph is 
obtained and the patient compUms of central 
abdominal pain in the suprapubic region which 
increases as the pressure is raised and is cnbrely 
reheved when the pressure falls If the obstruc 
tion IS in the region of the hmbnal end of the 
tube moderately severe distention pam is re- 
ferred to the side on which the obstruction is 
] resent 


a Abdeminal ouscullaiicm It has been cus- 
tomary to hsten with the stethoscope over the 
hypogastric area dunng the performance of the 
uterotubal insuniaUoo test The sound of gas 
passuig through the tubes intermittently in nor 
mal cases and almost continuous!) m the case of 
severely stenosed tubes is v ery characteristic and 
clearly audible In the presence of complete cl> 
sure ^ one tube the sound is usually most pro- 
nounced on the Side of the patent tube but this 
sign 15 Dot always reliable as it is impossible with 
the ordinary type of stethoscope to hsten on both 
sides of the abdomen at once In discussing this 
question Rubin has said (3) Auscultation how 
ever is not absolutely diagnostic as the sound 
ehated may be transmitted to the side of the 
non patent tube The purnng hissin or gur 

gling sound IS as a rule more audible on the side 

Zl the patent tube Speaking again as to the 
possibility of diagnosing patency in both tubes 
Rubin has also said (a) Unfortunately the sound 
IS transmitted from the normal to the abnorniaf 
side so commonly as to make this ph)sical sign 
unreliable for judging patency of both lubes 
J I agmal polpalion The performance oj 
uterotubal insufflation should alwajs be followed 
up by vaginal ccamination particularly in those 
cases m which lateral pelvic pain has been com 
plained of during the test In case a previously 
undiagnosed hydrosalpinx has been distended 
with gas dunng the test a lender swelling not 
present before will be felt on one or both sides 
thus pro iding direct localizing evidence 
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4 Fluoroscopy and X-ray Just as the side 
upoa which shoulder pam dei'^elops has beea found 
to have no localizing significance, so the presence 
of unilateral or bilateral subdiaphragmatic pneu- 
moperitoneum has been shown to bear no con- 
stant relationship to tubal patency on one or both 
sides Fluoroscopy is of value m some cases, how- 
ever, m demonstrating an area, or areas, of de- 
creased density in the pelvis^ corresponding with 
umlateral, or bilateral, tender pelvic swelhngs, 
and to be interpreted as pneumosalpmx, or, per- 
haps more correctly, as pneumohydrosalpinx An 
X-ray film taken of such a patient in the stand- 
ing position will demonstrate a localized collec- 
tion of gas, limited below by a definite fluid level 
I have felt for some time that the apparently 
not very complex problem of differentiating with 
grater certamty between tubal patency on one 
or both sides should be capable of a comparatively 
simple clinical solution and that the solution 
probably lay in the correct use of auscultation 
In considering this question my attention became 
attracted to the principle of the double stetho- 
scope, and accordingly I had a tnal model of the 
mstrument illustrated in Figure i prepared for me 
I be idea of the double or differential stethoscope 
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I li' 2 Insufllation graph after left salpingo oophorec- 
tomy for large ovarian c^st \uscultation aith double 
atethoacopc feveals definite right sided bruit most pro- 
nounced at points marked R 

IS by no means a new one, an instrument of this 
tvpe having been first invented by Scott Alison (i) 
as long ago as 185S The original purpose of the 
instrument was to enable sounds from different 
parts of the chest to be compared, but the method 
soon fell into disuse, and is now practically un- 
heard of In Its proposed adaptation to the re- 
quirements of uterotubal insufflation, however, 
early experience seems to indicate that the dou- 
ble stethoscope may provide very real assistance 
in accurately differentiating between the status 
of the two tubes 

In using the mstrument it is most convenient 
for the observer to stand on the right side ot the 
patient, facing toward her feet, in such a position 
that the movements of the recording needle on 
the kymograph, if one is used, are plainly visible 
to him The end of the stethoscope m contact 
with the left side of the patient’s abdomen is thus 
connected with the observer’s left ear, and that 
placed over her nght side with his nght ear Dif- 
fereatiaUon is rendered easier if the two bells of 
the stethoscope are not held too close to the nnd- 
hne, but fairly well out toward the lower quadmnt 
on each side 

In order, first, to test the possibility of differen- 
tiating the side of a single patent tube, a small 
senes of paUents were examined m whom it was 
known that one diseased tube had been removed 
wA conservation of the remaining healthy one’ 
Independent colleagues, with no knowledge as to 
toe type of operation performed, were then asked 
to auscultate durmg the performance of insuffla- 
tion and to pronounce their opinion as to the 
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locaUzauun uf ihc i)dten(.) In c\ef> une ol s 
cases each case being confirmed by t«o or more 
obser.er« an iccuraie pronouncement was made 
as to the side of the residual tube 
h igure 3 illustrates the findings m one such ca.e 
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\ third example isgticn in Figure ^ 
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lig 4 Insufflation showing tubal non patenc> with di-vUopment o£ bi 
Lateral pncumosalpint At the point marked R in the first graph the nght 
tube was heard to fill with gas In the second griph, at the point marked L, 
the left tube similarly filled, and immediately afterward a small additional 
amount of gas was forced into the nght tube Fluoroscopic and X-ray 
confirmation w as obtained 


In normal tubal patency auscultation does not 
play so sigmficant a role, but it is possible, by the 
double stethoscope, to distinguish between uni- 
lateral and bilateral insufflation of gas In the 
ordinary form of bilateral patency sounds are 
heard indiscrimmately from the right and left 
sides of the instrument Sometimes the peak of 
a contraction wave will coincide with the com- 
mencement of bubbling from one side of the pel- 
vis, sometimes from the other, and sometimes 
from both sides together 

By dictating the results of auscultation to 
another observer, it is generally possible to label 
any prominent falls in the pressure graph in 
terms of the passage of gas through one tube or 
the other 


Ihe ultimate value ot the double stethoscope 
in determining the status of individual tubes 
must await the pronouncement of various ob- 
servers in large senes of cases, controlled by lipi- 
odol injections and actual hndmgs at operation 
Meanwhile the method is suggested as one which 
present limited evpenence marks out as possess- 
ing distinct possibilities, especially if used in con- 
junction with other localizing evidence 
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URINARY OBSTRUCTIONS I 

JOHN R. CVULK MD I 

AMONG the triumphs of scientific urology 
the master} of the unnat} tract in infants 
and children is outstanding I title did the 
ph} sician of a fen decades ago dream that m such 
a telaliN ely short time the depths of these organs 
would be probed with mstrumenla introduced 
through the normal cscrctory channels not that 
their ph> siological aclmtics and pathological dc 
rangemenls would he re%ealed b} the penetrating 
\ ray supplemented by the administration of 
opaque d} es 

The de\ elopment and perfection of instruments 
of small caliber the stnWing tolerance of infants 
and children to instrumentaiiaa when judiaously 
performed and the co-operation of the pcdiairi 
aan in seeVmg special invcsligauon of lheunnar> 
organs in children creates a Innity designed to 
exert a tremendous mducnce in the development 
of infantile and juvenile urolog} 

The sole function of the cxcretor} ducts of the 
unnar} tract is to debver the accuisuialed unne 
without impediment Unfortunately obstructive 
conditions along the unnar> pithwa>s are ex 
ceedingly freauent and take as their points of 
predilection the normal ph) siological consinc 
lions (i) the ureteropelvic juncture (a) the m 
travesical ureter (3) the internal ontice of the 
bladder (this the most frequent) 

Stasis IS a natural accompaniment of such ob- 
Structive conditions The problem therefore re 
solves Itself into one of h) drodynanucs As a 
result of stasis infection is a natural expectation 
These obstructiv e uropalhies m infants contnbute 
tremendously to infant mortabl) and should 
alw a> s be suspected m unexplainable cases of ma) 
nutrition particularly if associated with unnary 
difficulties Such suspicion may be confirmed by 
a determmation of the nitrogenous constituents 
in the blood If these are deadedly increased a 
prompt urological miestigation should be under 
taken and the cause which is usually obslnicuon 
be remo ed at the earbest possible moraent 
Bugbee and WoHstein found 117 congcmtal 
lesions of the urinary organs in infants in renew 
mg 4 903 necropsies performed at the Babies Hos 
pilal in New York Fifty per cent of these were 
due to some form of congemtal obstniction Thus 
I 2 per cent of all the infant mortabty occurred as 
a result of obstruction either with or without in 
fecUon the most frequent location being at the 
internal orifice of the bUdder 


INI ANTS r\ND CHILDREN 

\CS St koLis Missoiu 

Urinary infections in children are slnkingly fre 
quent In the St Louis Children s Hospital i m 
every 40 children either had such infections upon 
admission or dev eloped them during the cour.e of 
ibcir stay The majority of these were acute the 
socallcdacutcpyelitis usually secondary to some 
focal lesion elsew here the most common of which 
were middle car nasopharyngeal pulmonary la 
tcsUnal or vaginal Many of these acute condi 
tions are cured following the relief of focal itifcc 
Irons and the administration of unnary antisep- 
tics and copious flushings Such relief usualli 
requires from x 103 weeks Urology at the present 
time IS not serving its proper function with this 
type of acute kidney infection Prompt ureteral 
cathctcruation with evacuation of the pelvic con 
tents followed by topical appbcalions as is cur 
rently employed in the adult should be aiimmis- 
tered to protect the kidney substance from the 
ravages of infection squeezed back through it 
from the overcrowded pelvis which « incapable 
of eropl> ing itself The inability of the pelv is to 
evacuate its contents profierly is m most instances 
not due to a pre-exisung stricture but results from 
the acute inilammatory reaction with edema at 
ibc ureietopclvnc junction secondary to the renal 
infection itself a self engendered obstrucUou 
The longer the septic contents are allowed to re- 
main permeating the debcaie structural mecha 
msm of the kidney such a vital organ to human 
economy the more bkelihood of late scarring and 
irreparable damage with the formation of the 
framework of chronic lesions chrome recurrent 
pyelitis and stone formation for y ears to come In 
a personal communication with one of my con 
freres Dr Drenmm who is consultant at a re 
formatory for boys in the Stale of Illinois I am 
informed that the presence of unsuspected pus 
and infection in the urme and of albummuria and 
bvperlension arc exceedingly common and in 
almost e\ cry instance there has been a preceding 
history of py clitis in infancy 

Chrome infections of the kidney are the ones 
which the urologist usually observes and those 
which have resisted the orthodox medical adrtun 
istralioQs Children with such infections are 
never in good health They are either persistently 
toxic or arc subjects of recurrent intermittent m 
fections with febrile reactions In both instances 
some mechanical obstruction previously allucRd 
to is usually the cause and must be invesUgated 
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The persistence of medical treatment to these 
chrome infections was formerly due to lack of 
familiarity with the causative factors and to the 
failure of urology in offering material aid At 
present, however, the remarkable curativ e results 
obtained through conservative surgical measures 
predict a brighter future for such afflicted 
subjects 

The clinical picture resulting trom obstructions 
in the different portions of die urinary system 
may be very similar and the general physical signs 
may appear misleading For instance, a child may 
present a large tender ^dney and the whole symp- 
tom complex revolve around this one organ and 
yet the cause of this may be an obstruction in the 
lower urinary tract with both ureters and kid- 
neys involved and only one manifesting the 
disease 

For practical purposes, and as an aid to the 
clinician, there are certain simple diagnostic pro- 
cedures which ma> be helpful First, the deter- 
mination of total renal function by tests of ehmi- 
nation such as phenolsulphonphthalein or through 
tests of retention secured through a deterrmnation 
of the blood for its nitrogenous elements If the 
total functional capacity is low, as indicated bj 
these tests, one may be assured that both kidneys 
are involved regardless of the palpable evidences 
Second, the determination of the presence or ab- 
sence of residual urine is highly important If 
residual urine is present, it is usually indicative 
that the condition results from obstruction at the 
internal orifice of the oladder and is in all prob- 
abilit) bilateral Third, the cystogram may 
afford valuable information in rev ealing the topo- 
graphical outline of the urinary system The 
fundamental lesion is at the bladder neck, if, upon 
lilhng the bladder, there is regurgitation up the 
ureters Fourth, intravenous urographv maj be 
serviceable in delineating the outhne of the uri- 
narv system but in my experience it has not been 
enlirclv reliable I hav e seen it demonstrate nor- 
mal pelves when pronounced hjdronephrosis was 
jiresenl, and it is usuallj impossible to determme 
whether a dilatation of the ureter results from 
retention ot excretion or regurgitation Filih, 
cystoscopie investigation ol the urinarv tract is 
iisii illv nettss irv before ain definite plan ol cor- 
reelive therapj niav be satisfactorily applied, and 
It IS indeed gr lufv ing that ehildren tolerate cj slo- 
scopic in inijiulation so admirablv Reactions are 
seldom observed, indeed, they occur lar less fre- 
queiUlj thin with the adult, if the child is prop- 
erlv prepired Ihe infant or child with high 
residual urine uid uremia requires the same spe- 
cnl prelitniii irv cUheter drain ige betore such 


procedures are undertaken as is commonly em- 
ployed in the adult In hundreds of children 
whom I have examined, there has been but one 
serious reaction and this occurred many vears 
ago in a child who w'as suffering from double 
chronic pj'ehtis without obstruction 

Anesthesia is required m only 35 per cent of the 
cases If one is patient wath these children, se- 
cures their confidence, and allows the mother to 
be present with them during the exammation, 
there is seldom any difficulty in makmg a com- 
plete urological investigation ev en in very young 
children wnthout general anesthesia If general 
anesthesia is necessary, it is applied only tor a few 
moments during the instrumentation and should 
be removed as qmckly as possible for functional 
studies and pyelographic determinations The 
preponderance of girls over boys miminizes the 
necessity for general anesthesia but even m very 
young boys such manipulations may frequently 
be consummated under local anesthesia 
Obstructions at the ureteropelvic juncture are 
the least frequent but most destructive Large 
hydronephroses or pyonephroses are the inevi- 
table result They' are often bilateral, one side 
being more pronounced than the other They are 
less influenced by dilatations and require either 
nephrectomy or some plastic surgical procedure 
A two-stage nephrectomy is usuafiy necessary for 
the large pyonephrotic kidneys The prehminary 
drainage allows the child to be relieved of sepsis, 
and the secondary operation is not compheated 
if pertormed within a reasonable time The most 
frequent cause of such lesions at the ureteropelvic 
juncture are congenital strictures and aberrant 
vessels, the latter offering the best chance for re- 
covery by simple ligation of the vessel which is 
obstructing For ureteropelvic stricture with 
extrarenal hydronephrosis with or wathout infec- 
tion and wath preservation ot renal cortex, I have 
found the resection of the ureter wath excision of 
the stricture and resection ol the renal pelvis with 
reimplanUlion of the ureter into the dependent 
part ol the pelvis to be the most satisfactory sur- 
gical procedure The ureter is united to the pelv is 
over a soft rubber catheter splint which is brought 
back through the renal cortex for drainage and 
passed well down the ureter Into this catheter 
splint numerous openings are made to allow for 
drainage and very few sutures are placed at llie 
line 01 union, simply enough to insure stability 
These should be lortified b.v traction sutur^ 
which are placed a goodly distance above and 
below the line ot union The kidney pelvis is 
ireely dniiied through the cortex bv means ol a 
lime cuheter 
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<)l uucti n ut the intramural ureter are su%- 
tc{ til Ic tu libiition \ tlh the cilhcter an t tnan\ 
an, curcil in ih «a% Others f a more •■cler tic 
nature wm Ix-sl treatcil It the Iran (n lUtn 
j>cration uhich I in tgir> This |itra 

liun IS an intravesical nc nriuinng little nuni| u 
Uti ui anl h -^li n The mtta esical ureter 


which is sclerotic an t often like a pn e stem is ei 
ased from its v csical bed but its allachmefH at iti 
eninnce to the bhdder wall t allowed to nmim 
rhis seems far sujienor to a ureterovesical anas- 
lumo IS vshich IS almost mianablj alien led b) 
contracture hj Ironephr j is and ultimate renal 
death 

The m > t common cause of chronic p>clilis in 
infants an 1 children is obstruction at the internal 
onfice of the bladder rcsullinj; from congcmi^d 
valves or contractures Table 1 and the follow-ing 
pages give the essential features m a cries of 2(1 
cases of such obstructions 

Ihc importance of regurgitation of the vesical 
contents into the ureters and kidne> iiclvcs can 
not be ovcrcsttmatcd It vias present m af* Id 
cent of these cases One half of these occurred m 
the presence of a high rcsi luaf unne the remain' 
mg halfwith small residuals Itisevalcnt there 
fore tliat the pre cnee of a high resi lual is not 
essential fir the creation of such regurgitation 
Stiffening and retraction of the ureterovesical 
vaKc resulting from infection is fundamental I 
haveobscrv c 1 incompctcnc> of the ureteral v ah cs 
V ith large rci^urgiianl ureters m several ivatients 
before operation v\hich after the relief of obstruc 
tionond subsidence of infection became comfictent 
and regurgitation did not xcur 

Opcmlions Operations were performed n lO 
of these chil Iren tourieen cautcr) punchesanl 
ivxo suprapubics bit were for valves ifofvahe 
and bar 7 for contractures of the vesical neck an I 
2 for bbulcs The chil I s | unch was use I m 9 
instances an j (he babv punch in $ 

PreUmmarv treatment \II of thiec little pa 
tients whocarricd residual urine and who h ui I 
evidence of urusepsi v ere treated m a manner 
similar u the prt static b> preliminar) indwelling 
catheter drainage copuus llushings and urinar> 
antiseptics olUnlimcs bv the a Iminislration of 
subcutaneous saline and intravenous gluco^ an I 
occosiinalK bv transfu ions until thevr cotwlmm 
ai p<a^ ulficitniK satisfacu rv for anv t>l>e u* 
surgical ojicration fliis tv|ic of prelim 
treatment is ju t as imjwrtant in chil Iren a' it 1 
to tbv. ptw,uivc The ijwtaii n \% never pet 
forme 1 until the niirO(,cn is normal the fcbnic 
rcacti n has sufmdt I an 1 the general aj jicarancc 
of the chil 1 IS R kJ 

Techmquc tf (Ktati n The punch with us 
I turator is j a ‘oxl int > the f la I fer which has 
been prevT usiv till 'll ilh lenlewatcr rl*onc. 
In the infants the babv | unch a\> 14 french 
si/c IS 0*1011 an I in larger chil Iren the chil I » 
|Unch aN i8in trument 1 cmjloveil f Hu’* 
mg ihe mtr lucti n of ihc instrument the i>* 
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turator is remo\ed, the instrument gradually- 
withdrawn unUl the water ceases to flow One is 
then assured that the vesical orifice is within the 
slot of the instrument Previous cystoscopic e\- 
amination has determined the exact nature of the 
obstruction, and if it is a contracture of the neck, 
the slot of the instrument is brought out in the 
midhne below The eye-pitce of the instrument vs 
lightly elevated, steadih securing the obstructing 
orifice withm the slot, the tube is evacuated and 
dried with a cotton pledget, the orifice is visual- 
ized b> reflected light and the working element 
carrj mg the cauter> blade is passed through the 
sheath of the instrument until it engages the ob- 
strucUon, the heat is then turned on and bv a 
rotarj motion the obstructing band is punched 
out The instrument is then remox ed unless fur- 
ther removal is deemed ad\ isable At times three 
bites are removed, seldom more In case more 
bites are required, the instrument is reinserted 
into the bladder, water allowed to flow, orifice 
grasped again lateral to the pre\ lous bite at 5 or 
7 o’clock on the dial and the procedure repeated 
In cases of valves, which are always lateral, the 
instrument is inserted in the same manner but the 
slot of the instrument is pressed toward the side 
from w hich the operator expects to remove a central 
section from the band, the e>e-piece of the in- 
strument passing in the opposite direction until 
one appreciates a hang and the w'ater ceases to 
flow The same process of removal is undertaken 
Usually in the valve cases only two incisions are 
necessarj , one on each lateral valve 

In none of the patients operated upon by the 
punch has there been the slightest bleeding A 
small indwelling catheter is inserted tor 24 hours 
There has never been a postoperative hemorrhage 
and in only one instance was there the slightest 
febnle reaction These children have tolerated 
such operations much better than have the adults 
No complications have occurred The operation 
IS of course delicate and heavv pressure must not 
be exerted for fear of cutting too deeply With 
light cauterization, there is no danger of deep 
penetration of heat with the creation of slough 
be>ond the field of operation The high fre- 
quency current as a means of resection would be 
extremely dangerous m tissues so thin and deli- 
cate 

The after-care consists m accurate supervision, 
daily passing the catheter for x esical instillation 
of some mild germicidal solution and for the de- 
termination of the empt> mg abilit> of the blad- 
der If the bladder empties completelj, all in- 
strumental manipulation ceases If some residual 
remains as a result of edema, catheterization and 



Fig I Contracture of the bladder neck and vaKes -with 
dilatation of the urethra, marked trabeculation with cel- 
lules 

instillation continue until it entireh disappears 
If wuthin 10 da\ s the urinary function is not nor- 
mal and residual is still present the child is fre- 
exammed and another operation performed This 
has onl> been necessary in two instances 
The two suprapubic operations were performed 
a number of years ago, before the baby punch was 
perfected and would not have been necessary at 
the present day Since these obstructive condi- 
tions in children are either from contractures or 
valxes, there should seldom if ever be the neces- 
sity for an open operation for their remox al 
Results Thirteen of the operations have gix en 
perfect results, 2 decided improxement but not 
completely satisfactory The parents refused to 
alloxv further surgical procedures One xxas not 
improved This was a patient xxath pronounced 
spina bifida with a x ery thm delicate x alx'e The 
remoxml of the valx'e gave no benefit 
The results folloxxang the removal of the ob- 
struction through the urethra in children by 
means of the punch hax e been the most gratify mg 
I have ex er had in surgery The end-results hax e 
been exceedingly satisfactory', inxalid children 
have been restored to excellent health by a 
simple procedure with practically no compfica- 
tions or untoward effects and with no mortahty 
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fectlj cKar, and the bladder w as emptying completely He 
has gained b pounds m w eight and is entirely w ell ( Fig 3) 

C tSE 5 A. girl, 26 months old, had been a subject of re- 
current febrile attacks for many months Pus and bacilh 
had been found in the urine constantly , but there were no 
bladder sy'mptoms She had been examined elseu here and 
a double ureter and renal pelvis \\ as found on the right side 
with infection in the upper pelvis Heminephrectomy had 
been adv ised ily evamination rev ealed an obstruction at 
the orihce of the bladder due to v alv es, retaining 3 ounces 
of residual urme The orifice of the ureter, which drained 
the infected portion of the kidney, was regurgitant fol- 
low mg the remov al of the v alvular obstruction at the blad- 
der neck with the baby punch, the residual urine disap- 
peared, and w ith it the infection in the kidney pelv is 

This case shows the absolute necessity of ob- 
semng the nature of the vesical orifice, of deter- 
mining the residual urine, and of making a cysto- 
gram 

.After the rehet of obstruction and free drainage 
afforded through normal bladder emptying, the 
ureters will usually empty themselves completely 
In some instances repeated ureteral catheteriza- 
tions are required to applicate the pelves and ure- 
ters topical!} and to hasten resolution I have 
never seen a case in which emptying was not suffi- 
cient, in spite of the large tortuous ureters, to in- 
sure relief of absorption Penureteritis with fixed 
angulations seldom occurs in infants and children 
With the proper relief of obstruction from below. 


absorption of periureteral inflammatory reaction 
will usually result as the infection recedes, and I 
see no indication for the extensiv e ureteral plastic 
operations such as freeing both ureters, straight- 
emng out angulations and resecting several inches 
of the duct requiring anastomosis This operation 
IS extensive and serious and misses the point en- 
tirely It IS designed to treat the effect and not the 
cause, and hence should have no place m this class 
of case 

This series of cases of bladder neck obstruction 
treated by transurethral removal is, as far as I can 
determine, the only one so far reported I urge 
the profession to suspect such mechanical causes 
for the majority of persistent or recurrent cases of 
Pi ehtis 111 infants and children and to seek early 
investigation for such cases so that prompt cor- 
rective measures may be applied 

I can sincerely recommend the cautery punch 
operation for the removal of the obstructions at 
the bladder neck in mfants and children The 
procedure is delicate but strikingly simple It has 
been entirely free from complications such as 
hemorrhage and reactions There has been no 
mortality and the results have been immediate, 
durable, and most gratifynng This method of 
treatment should entirely supplant any major 
surgical procedure 
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S INCE the adsent o( lofra red photogta[^> 
the superficial tascuUr system in ihcliting 
IS becoming an interesting field of stud> 
The sole objcctiv e of this paper is to present to 
the clinician an infra red photographic method 
for the Msuahialion of the supcihc^ blood \es 
sels in the h\ing This method ma> be used m 
the stud> of the normal and abnormal superficial 
blood vessels b> an> clinician who has available 
the ordinary photographic equipment The onI> 
additions necessary are Eastman s infra red 
plates tvqie iR and the infra red filter 
This method which has been in use here since 
1Q33 has proved useful in the stud> of thefollot 
mg clinical conditions varicose veins superficial 
tumor« and thrombosis o! superfinal and deep 
vessels 1 ith subsequent changes in thesupcrfcial 
collateral circulation In other nords it is of 
value in anv condition that affects the superficial 
circulation in which heretofore the opacii) of the 


Lm n > S h ul f M I 

skm prevented the making of clear photogray hic 
records 

PltOrOGS VPIIIC UATERIVts VNU llETIIOOS 
Photographic materials method and lanous 
applications of infra red photo^rayih) are dis 
cussed in previous publications 
The infra red photographs shown m figures 2 
to 8 were made with Eastman infra red plates 
tjpe iR An> ordinarv camera maj be used it 
IS mcrel> nectssarj to place ov cr the lens a rat 
ten No 2 $ filter and focus the image visuall) 
with this fitter in place 

The most convenient source ot illumination is 
the incandescent tungsten filament lamp Other 
sources are sunlight and arc light In Fi^utbs 1 to 
3 two $00 w tungsten lamps were placed at an 
angle of about 45 degrees and about 36 inches 
awa> from the patient It is important at all 


INFRA-RED I HOTOGRAPHIC SFUDl 01 IHE CHANGING PAITERN 
or THE SUPERFICIAL VEINS IN A CASE OF HUMAN PREGNANCA 
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Fig 3 Infra ri.cl photograph of the same erse at 3>j 
months Ml of the eonditions and factors in tlie photo- 
graphic technique are the same as in Figure 2 



T'g 5 Infra red photograph of the same case, 2 days 
before dehverj (same photographic technique) 



I ig 4 Infra red photograph of the same case at 5 
months All of the conditions and factors in the photo- 
graphic technique are the same as m 1 igure 2 



Fig 6 Lateral aspect of same stage uith all conditions 
and factors remaining the same as m Figure 5 
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S IN CL the ad\ent of infra red photograph> 
the superficial % 3 scular system in the Ining 
IS becoming an interesting field of stud> 
The sole objcctiv e of this jiaper is to present to 
the clinician an infra red photographic method 
fur the \'isuali2ation of the superficial blood \es 
sels m the Ining This method ma> be used m 
the studv of the normal and abnormal superiicial 
blood \essels b} anj clinician who has axailable 
the ordmirj photographic equipment The onU 
additions neccssar> are Eastman s infra red 
plates t>pe iP and the infra red filter 
This method which has been m use here since 
<933 has proved useful m the studv of the follow 
ing clinical conditions varicose veins superficial 
tumors and thrombosis of superficial and deep 
vessels with subsequent changes in the superficial 
collateral circulation In other words il is of 
value in anv condition that afTects the superficial 
circulation in which heretofore the opaciiv of the 


sLin prevented the making of clear photo ra] hic 
records 

rnOrOCRAPlIIC MATERIALS AND METHOD 
1 holt graphic material methods and various 
applications of infra red jihotograph) are dis 
cussed in previous publications' 

The infra red photographs shown m Figures 2 
to 8 were made with Eastman infrared plates 
tjpe iR An> ordinarv camera mav be used it 
IS mere)> necessary to place ov er the lens a U rat 
ten No 25 hhcL focus the image visuallj 
with this filter in place 

liie mo<t convenient source of illumination is 
the incandescent tungsten filament lamp Other 
sources are sunlight and arc light In Figures i to 
8 two 500 vv tungsten lamps were placed at an 
angle of about 45 degrees and about ^6 inches 
ana) from the patient It is important at all 
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It \vill be seen, that the superhcial vessels have 
again resumed their normal appearance 

CONCLUSIONS 

Infra-red photographj demonstrates the vari- 
able patterns in the superhcial vascular s> stem in 
the liv mg and turmshes a permanent photographic 


record ot an> progressiv e or regressiv e change in 
tliese patterns 

RCrCRENCCS 

1 Mvssopust L C Infra red clinical photographj Radio- 

graphy and Clinical Photognphv 1934,10 2-0 

2 Idem Infra red photography m anatomy borne cvper- 

imcntal observ ations Anat Rec , 1934, 01 71-79 


THE SURGICAL TREATJiIENT OF ACUTE PANCREATITIS 
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A STUDY has been made of the cases of pan- 
creatic disease treated at the Second 
Surgical Climc during the past S years 
Dunng this time 19 cases of pancreatitis were ob- 
served, a high number considering tlie rarity of 
this disease 

There were 13 women and 6 men — 6S 4 per cent 
and 31 6 per cent, respectively These figures con- 
firm the general evpenence that pancreatitis is an 
illness which affects women principally Schmie- 
den’s statistics show 64 9 per cent women and 
344 per cent men It is w ell known that cholelithi- 
asis is a very important factor in the etiology of 
pancreatitis, if tie ratio mentioned is compared 
with that of our 1200 cases of biliary calculus in 
which the patients were operated upon durmg the 
last 8 years, it is found that the number of women 
was distinctly greater Although the number of 
cholehthiasis cases in our clmic shows a tendency 
to increase, we were not able to find an mcrease in 
the number of pancreatitis cases, as reported by 
several authors (Lotheissen, Haberer) We be- 
lieve that single irregularities in percentages are a 
matter of chance In 1934, 8 of the ig cases were 
observed 

As to age incidence the average age for women 
was 50 years while that for men was 46 years — the 
youngest was 29 years, the oldest 70 In the 
cholehthiasis cases we find that tlie greater num- 
ber of patients were of advanced age 
Sixty-five per cent of the patients were fat and 
corpulent Schmieden’s statistics show the pro- 
portion between fat and asthenic persons as 794 
to 175 Three patients showed very distinct 
symptoms of arteriosclerosis An additional pre- 
disposing factor was the presence of bihary cal- 
culus, in 13 cases, or 68 4 per cent, stones could be 
demonstrated Schmieden reports biliary stone 
occurring in 69 8 to 81 per cent Reviewing the 
operation and autopsy protocols, we found that in 


2 cases stones could be traced in the dilated 
choledochus and m 2 others only a very widened 
choledochus was found In each of tlie cases it 
was possible that a calculus temporarily ob- 
structed the papilla, that is, that stasis ot bile 
was produced This seemed possible since the 
anamnestic data noted the presence of icterus 
The activation of the ferments in the pancreatic 
duct can be explained in this way We should not 
fail to mention that according to the results of 
Hofhauser in our clinic the common action of bile 
and pancreatic secretion does not produce necrosis 
in all cases Hofhauser used dogs m his experi- 
ments, implanting the duct of the functioning 
pancreas into the fundus of the gall bladder, in 
spite of this he observed no signs of necrosis It 
would seem to be true that stasis of bile does play 
rather an important role among the not well 
understood factors which cause acute pancreatitis 
In one of our cases both the common bile duct and 
the duct of Wirsung terminated commonly in the 
papiUa, and in addition the gall bladder was fuU of 
stones, so that there was a possibility that either 
bile or duodenal yuice penetrated mto the pan- 
creatic duct This finding occurs, accordmg to the 
data of the literature, m 20 per cent of the cases 
We observed in 2 cases a wide duct of Wirsung 
and m I of them the duct was of a greenish color 
due to the bile In the cases enumerated, besides 
the bihary calculus, there was the anatomical 
possibihty, that the changes due to the two secre- 
tions into the duct predisposed to a pancreatic 
necrosis 

In 3 cases no pathological change could be 
found either m the biliary vessels or in the gall 
bladder itself It is a fact that cholehthiasis can- 
not always be found m all cases — according to 
Mayo It was noted in only 81 per cent and to 
Riese m 60 per cent — and it is possible that there 
IS a stasis of bile without anatomical changes 
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times to stme lor a ilat illumination of the pa 
tient for in general the gradation o! the infra red 
plate IS so ane that %er> delicate shades of la 
tensity arc death rendered This illumination is 
sufficient to obtain a properly exposed negalne 
in about s seconds with the diaphragm set at 
focus 22 

Yfoicmcntand breathing should alnaysbecon 
trolled by a method most suitable for the part 
being photographed It should be kept in mmd 
also that in infra red photography profuse growths 
of hair on the extremities thorax and abdomen 
mil ob cure practically all of the underlying skin 
surface When present remosalof hairi illaidin 
obtaining a clear photograph 

Plates hould be handled and dc eIo|)ed u total 
darkness Many of the older type plate bolder 
slides ire somewhat Iran parent to infra red rays 
and hence when used with the infra red plate will 
cause fogging The hard rubber [late holder 
slides manufactured by the Eastman Kodak Co 
bearing ti\c dots on the metal top of the slides 
arc quite safe Eastman \ rav developer (fona 
ula D ig) was used the average lime of develop- 
ment was t ^ minutes with the solution at 65 A 
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grecs P It IS advisable to agitate the solution 
continually to prevent streaking 
The case illustrated m Figures i to 6 which was 
observe] for a period of 7 months and 1 holo- 
graphed at intenal and which proied to be a 
normal pregnancy in everv respect demonstrates 
the gradual change in the photographic pattern 
of the superficial \ Bins in the breast and abdomen 
during normal pregnancy The gradual changes 
IQ the coo picuousness of the superficial veins in 
the breasts indicate that a gradual preparation 
for lactation is taking place which reaches its 
mavimum directly after delivery when the roam 
mary glands are actively functioning \Vith 
further observations and studi this method may 
reveal the future capacitv of the breasts to func 
tion adequately in the production of breast milk 
That there is an increase in the size and con 
spicuousness of the superficial vessels in the 
iMoasts and abdomen during pregnancy is an 
established fact Infra red photography how 
ever has made it possible to record these vascular 
changes as they occur thereby furnishing a per 
Rianent photographic record for comparison lur 
ing the progression of the pregnancy The ap- 
pearance of the same patient ii months after 
deliv cn is illustrated in Figures 7 and 8 in w hich 
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especially from the standpoint of treatment 
X-ray e\ammation was found of great value in 
detecUng the results of acute pancreatitis, for 
instance, in i case we diagnosed a pseudocyst of 
the pancreas, in another a retroperitoneal cyst 
Summarizing the results, it can be stated that 
of 19 cases only 4 were definitely recognized as 
pancreatitis and 2 were diagnosed as probable 
pancreatitis Six of our patients were in such poor 
condition that we decided against even ex- 
ploratory laparotomy, although verj-^ serious ab- 
donunal complaints were noted 

Acute pancreatitis is certainly a very serious 
illness Of our 19 patients ir died, making the 
mortality 58 per cent Two patients were not 
operated upon because of their serious condition, 
both died very early The mortahty therefore of 
the 17 patients operated upon is 53 per cent 
From the standpoint of chnical symptoms and 
the operative and autopsy findings, our cases 
vaned greatly, therefore, it seems advisable to 
duide the cases into three groups on the basis of 
their chnical symptoms, that is according to the 
pathologico-anatomical changes 

I Very serious cases with extremely sudden 
onset, rapid progress, and usually an unfavorable 
outcome In these cases the autopsy shows wide- 
spread fat and pancreatic necrosis, colhquation, 
abscess, hemorrhage 

II Semiserious cases with acute onset and a 
tendency to subside In these the autopsy reveals 
edema with less extensive fat necrosis, smaller 
sequestration, circumscribed abscess, and in 
farther advanced cases pseudocysts 

HI Alild cases with acute onset which or- 
dinarily subsides Autopsy reveals edema with fat 
necrosis 

It should be mentioned that we do not regard 
isolated edema without fat necrosis as pan- 
creatitis, we consider it just the prehminary stage 
Fat necrosis was observed in e\ ery case 

In the first group there ivere 6 cases, in the 
second 9, in the third a cases, a total of 17 cases 
Seventeen patients were operated upon, 9 im- 
mediately, 8 others after an interval of 20 days 
and only after the clinical and chemical examina- 
tions Mere made Of the 9 pabents immediately 
operated upon, 6 were in group I and 3 m group II 
In general, those in very serious condition and 
some in less serious condition were operated upon 
immediately, in 2 cases the diagnosis of pan- 
creatitis was definite, in 1 case it was only proba- 
ble The 6 others w ere operated upon for pentoni- 
Us and ileus 

A.fter a period of waiting 8 patients were oper- 
ated upon, 6 cases in group U and 2 cases in 


group III Thus m some of the less serious cases 
and in some of the mild cases operation was de- 
layed so that the acute stage of pancreatitis was 
observed in the chnic After administenng drugs 
to raise the blood pressure and infusion, all the 
patients recovered from shock and collapse, even 
the patient who died later and who had been 
operated upon 8 days after the onset to dram an 
abscess In 2 senous cases pancreatitis had been 
diagnosed when the patients were admitted to the 
dime In I a cyst formed during the interval of 
waiting and was subsequently operated upon In 
the other patient the symptoms of bihary calculus 
were chmcally observed and at operation an in- 
flamed gall bladder without stones, edema, and 
fat necrosis was noted In i case the diagnosis was 
probable pancreatitis, and when the gall bladder 
and stones were removed, a circumscribed fat 
necrosis and a marked edema were observed 
around the pancreas In 2 cases pancreatic cysts 
were operated upon, although they could not be 
diagnosed when the patients were admitted to the 
chnic One of our patients was m very bad con- 
dition and had stenosis of the pylorus as revealed 
by X-ray examination At operation marked 
edema, fat necrosis, and a distinct constriction of 
the pylorus were noted In 2 mild cases our 
diagnosis was extragastric tumor, cholelithiasis, in 
both of them subsiding pancreatitis could be 
observed 

Therapeutic results after immediate operation 



i Cases 

Deaths 

Recoveries 

MQrtaht> 
per cent 

Group I 

6 

6 

0 

xoo 

Group II 1 

3 

. 1 

1 

66 


Therapeutic results of the operation after de- 
layed treatment 



j Cases 

Deaths 

Recov enes 

Mortality 
per cent 

Group II 

6 

z 

0 

17 

Group 111 

3 

0 

2 

0 


We are quite aware of the fact that the number 
of our cases is small It must be admitted, how- 
ever, that the results after immediate and delay ed 
operation show a remarkable difference 
In group I, patients operated upon immediately 
did not survive the trauma of operation It 
should be stated that many types of operations 
and kinds of anesthesia predispose in certain 
patients to shock and collapse and we do believe 
that It should not be stated that operation cures 
the collapse or that the presence of shock does not 
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nhich IS based on the d>sk.mesia of biliary \essds 
(Stocker Walzel Lang) If in addition to the 
pathogenetic factors mentioned— disturbance of 
the blood supply biliary stasis penetration of the 
bile and ducdenal^uice in to the pancreatic duct — 
infections of the hepatic s>stem are considered 
then nearly all conditions which may cause acute 
pancreatic necrosis — have been given Infection 
takes place upward along the lumen or through 
the wall of the pancreatic duct or downward by 
means of the IjTnphatic system Infection was 
probabl> present m 4 of our cases 

In 3 cases neither the operation nor the autopsy 
revealed any special explanation for the actual 
state of the gall bladder especially regarding the 
biliary v essels 

It Ls a welt known fact that the duodenum the 
biliary vessels and the pancreatic systemarevery 
closely connected with each other therefore any 
changes in one produce a v ery distinct effect upon 
the others For this reason the pnmary focus of a 
single disease is still open to much discussion and 
the prompt localization of the point of origin is 
indeed a dif&cuU problem It can reasonably be 
stated that la diseasesand functionaldisturbances 
of the hepatic system the pancreas plays the r6le 
rather of the victim— pancreatitis— than of an 
intermediator 

Two cases of pancreaiiiu are not reported with 
the 19 others because of their spcaal pathogenesis 
In one a tumor the size of an almond was extir 
paled from the papilla of \ ater through the Irans- 
duodenal route — carcinoma adcnoides The pa 
tient died after the operation from necrosis of the 
pancreas Although the autopsy revealed the 
conditions causing pancreatitis — a wide chol 
edoebus a wide duct of ^Vl^sung marked biliary 
stasis the result of obstruction produced by the 
tumor — It IS true that the extensive necrosis might 
hav e been caused by trauma incident to the opera 
tion In the second case a deep callous ulcer was 
extirpated according to the Billroth II method 
mlh jiarual resection of the head of the pan 
creas A circumscribed necrosis of the head of the 
pancreas followed operation 

These so called posloperativ e pancreatitis cases 
— Schmieden collected 14^ of them — affirm the 
eipencnce that from the operative viewpoint the 
pancreas may be considered a very sensitive or 
gan Finslercr performed partial resection of the 
[uncreas in 71 cases of carcinoma of thestomadi 
23 of the patients died following the operation 
and in 9 he asenbed the lethal outcome to injury 
to the pancreas 

Regar hng the diagno is of acute pancreatitis it 
can be tatcl that there ire no svmptoms ab 


solutely peculiar to this disease W e recommend 
the acceptance of the advice of Koerte that dis- 
ease of the pancreas should not be overlooked la 
any case of senous abdominal disease ^e^)o^teQ 
the disease cannot be diagnosed nith its chssial 
symptomatology stdl it can be diflerenluted 
from other acute diseases which resemble pan 
creatitis and the treatment of which is nowadays 
generally known and accepted As to the value of 
chemical tests to determine pancreatic funcUon 
opimons differ greatly — Guleke Unger Heuss 
Roepke Redwitz Reuter Koch Bernhard 
hfackenzie etc It is true that in addition to the 
chmeal symptoms careful examination of pan 
creatic function is of great value Determinations 
should be made of the diastase content of the 
blood unne and duodenal juice the lipase con 
lent of the blood and the sugar tolerance In 
somecases however the patient s pulse is barely 
perceptible and the surgeon has no opportunity to 
make all these tests even though he has at his 
disposal a perfectly equipped laboratory and the 
necessary assjstants If twy one of the mentioned 
tests IS selected to be done and the test is one 
niuch IS quickly done and which does not sircmily 
affect the patient it should be stated that no one 
of them has patbognostic value on the basis of 
experiments which were performed in our clinic by 
Kiraly cv en a strongly posiliv e Wohlgemuth test 
of the unne has no practical value 
We V alue the leucocy tc count highly In most 
cases the leucocytes are distinctly increased in 
number — 12 000 to aoooo The count must be 
made quite frequently cspeaaUy m the cases 
when delay is necessary In our experience the 
sudden increase in leucocytes up to hyper 
Icucocytosis— 32 000 to 35 000 — indicates a bad 

prognosis on the other band diminution indicates 

rather that the process is calming down 
In our cases the unne never contained sugar 
\\e did find albumin frequently several times 
bilirubin and urobilinogen Thcprognosisisverv 
bad if the urine is concentrated and the quantity 
dumtushes so that finally there is total anuna. In 
one ol our unfavorable cases which progressed 
rapidly and in which a diagnosis of uremia was 
made we found at autopsy among other changes 
parenchymatous degeneration of both kidneys 
caused probably by toxicaction and a widespread 
fat necrosis of Uie fatty capsule of the left kidney 
Sohn has published a similar case 

ray examination IS important first of all from 
the standpoint of differential diagnosis Althoogn 
we were never able to diagnose acute pancreatitis 
with the \ ray nevertheless manydiseis«couJa 
be ruled out by means of U and Ibis was of value 
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especially from the standpoint of treatment 
X-ray examination was found of great value in 
detectmg the results of acute pancreatitis, for 
instance, m r case ive diagnosed a pseudocyst of 
the pancreas, in another a retroperitoneal cyst 
Summarizing the results, it can be stated that 
of 19 cases only 4 were definitely recognized as 
pancreatitis and 2 were diagnosed as probable 
pancreatitis Six of our patients were in such poor 
condition that we decided against even ex- 
ploratory laparotomy, although very serious ab- 
dominal complamts were noted 

Acute pancreatitis is certainly a very serious 
illness Of our 19 patients ii died, making the 
mortahty 58 per cent Two patients were not 
operated upon because of their senous condition, 
both died very early The mortahty therefore of 
the 17 patients operated upon is 53 per cent 
From the standpoint of clinical symptoms and 
the operative and autopsy findings, our cases 
vaned greatly, therefore, it seems advisable to 
divide the cases into three groups on the basis of 
their clinical symptoms, that is according to the 
pathologico-anatomical changes 

I Very serious cases with extremely sudden 
onset, rapid progress, and usually an unfavorable 
outcome In these cases the autopsy shows wide- 
spread fat and pancreatic necrosis, colliquation, 
abscess, hemorrhage 

II Semiserious cases with acute onset and a 
tendency to subside In these the autopsy reveals 
edema with less extensive fat necrosis, smaller 
sequestration, circumscribed abscess, and in 
farther advanced cases pseudocysts 

III Mild cases with acute onset which or- 
dinarily subsides Autopsy reveals edema ivith fat 
necrosis 

It should be mentioned that we do not regard 
isolated edema without fat necrosis as pan- 
creatitis, we consider it ]ust the preliminary stage 
Fat necrosis was observed in every case 

In the first group there were 6 cases, in the 
second 9, in the third 2 cases, a total of 17 cases 

Seventeen patients were operated upon, 9 im- 
mediately, 8 others after an interval of 20 days 
and only after the chmcal and chemical examina- 
tions were made Of the 9 patients immediately 
operated upon, 6 were in group I and 3 in group II 

In general, those in very serious condition and 
some in less serious condition were operated upon 
immediately, in 2 cases the diagnosis of pan- 
creatitis was definite, in r case it was only proba- 
ble The 6 others w ere operated upon for peritoni- 
tis and ileus 

After a period of waiting 8 patients were oper- 
ated upon, 6 cases m group II and 2 cases in 


group HI Thus m some of the less serious cases 
and m some of the mild cases operation was de- 
layed so that the acute stage of pancreatitis was 
observed in the dime After admmistenng drugs 
to raise the blood pressure and infusion, all the 
patients recovered from shock and collapse, even 
the patient who died later and who had been 
operated upon 8 days after the onset to dram an 
abscess In 2 senous cases pancreatitis had been 
diagnosed when the patients were adrmtted to the 
chnic In I a cyst formed during the interval of 
waiting and was subsequently operated upon In 
the other patient the symptoms of biliary calculus 
were clinically observed and at operation an in- 
flamed gall bladder without stones, edema, and 
fat necrosis was noted In i case the diagnosis was 
probable pancreatitis, and when the gall bladder 
and stones were removed, a circumscnbed fat 
necrosis and a marked edema were observed 
around the pancreas In 2 cases pancreatic cysts 
were operated upon, although they could not be 
diagnosed when the patients were admitted to the 
cluuc One of our patients was in very bad con- 
dition and had stenosis of the pylorus as revealed 
by X-ray examination At operation marked 
edema, fat necrosis, and a distmct constriction of 
the pylorus were noted In 2 mild cases our 
diagnosis was extragastnc tumor, cholelithiasis, m 
both of them subsiding pancreatitis could be 
observed 

Therapeutic results after immediate operation 



Caseb 

Deaths 

Reco\ cries 

Mortality 
per cent 

Group I 

6 

6 

0 

too 

Group H 1 

3 

2 

I 

66 


Therapeutic results of the operation after de- 
layed treatment 



Cases 

1 ■ ■ . 

Deaths 

1 

Reco\ erie?» 

Mortalit> 
per cent 

Group II 

I ^ 

X 1 

5 

17 

Group III 

2 

0 

! 

0 


We are qmte aware of the fact that the number 
of our cases is small It must be admitted, how- 
ever, that the results after immediate and delayed 
operation show a remarkable difference 
In group I, patients operated upon immediately 
did not survive the trauma of operation It 
should be stated that many types of operations 
and kinds of anesthesia predispose m certain 
patients to shock and collapse and we do beheve 
that It should not be stated that operation cures 
the coUapse or that the presence of shock does not 
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contra indicate immediate operation It is \eiy 
important m acute pancreatitis tliat the patient 
come safely through the period of collapse or 
shock to secure the nest operative result For this 
purpose we hav e numerous means at our disposal 
which act rapidl> and which can he used success 
fully AU our patients were thus treated before 
operation 

Ingroup II only i patient survived a mortality 
of 66 per cent 

Our statistics show that immediate operation 
was done in the serious and le s scnous but not 
moribund cases But since all the patients except 
I died It can he stated that operation was of no 
special adv antage Although pancreatitis is quite 
a serious illness it may be supposed that by de 
laying operation spontaneous recovery may take 
place and thus an improvement will be brought 
about ID our statistics Our immediate operative 
procedures were based upon the uncertaint> of the 
diagnosis 

In the less serious cases operated upon after 
delay— group — the moriaUty was 17 per cent 
in contrast with the mortality of 66 per cent m the 
immediate operation group This striking differ 
ence and the leco mortality in the mild cases be 
longing to group III obv lously prov e that dela) ed 
operation is by all means advisable and correct 
If after the acute stage an abscess or a c>st is 
formed there is suU plenty of tune to operate 
upon the well prepared patient who wiU be m 
much better conditioa after treatment for the 
imtial shock The patient who died after the 
abscess was opened demonstrates that pan 
creatitis is a very serious illness and that during 
operation isolation of the free abdominal cavity 
docs not always succeed 

B>Me mention bnefly that in 3 cases o( the 
emergency operation group the gall bladder was 
rtmov ed in other cases only the usual opemno 
was made with tamponade and drainage In :dl 
patients operated upon after waiting cholecystec 
tomy was done that is the pseudocyst was opened 
— in I case an abscess of the pancreas The pan 
creas itself was never operated upon 

In recent years there have dev doped twodiSei 
ent vnewpomts regarding the treatment of acute 
pancreatitis The advocates of immediate opera 
Uon — Guleke Schmieden Scbening Amsperger 
Koenig Roepke Bruenning Doberauer Kappia 
Martens Roseno Brocq and the French authors 
— are opposed by those who favor tbs e^pretant 
treatment — Nordmann Walael P6lya Mikkd 
sen Reschke Fischer and an ever increasing 
number American surgeons MTnlc the number 
of cases and observations of the latter group u 


small the results havebeenunexpectedlygood and 
we believe that eventually the delayed surgical 
treatment will be generally accepted 
Detailed statistics which show the result of im 
mediate operation are av ailable (Guleke Schmie 
den Brocq) We concur with W alzel that in acute 
pancreatic disease the pathologico-anatomiol 
changes are very vanahle further that ihe 
patient $ reactions both as to the disease an I to 
immediate operation are so different that the 
conclusions drawn may be wrong and the inter 
pretatiOR of the results of problematic value— in 
many cases operation is performed without a de 
tailed exammation preparation of the patient 
and a correct diagnosis 

rhe fact that contr iry opinions have arisen can 
be explained by the fact that the opera tiv e results 
arc very bad wc believe that early operative 
treatment did not yield improved results as is 
shown by both the earlier and more recent statis- 
tics In koerte s cases igti themortahty was6o 
percent whileitdimimshedtogr 2 per cent in the 
cases of Guieke ig24 and to 51 2 per cent for 
those of Schmieden 1927 From this standpoint 
It IS especially interesting to slu^ the results of 
the operatise procedure of the French suegeons 
described m the collected works of Brocq The 
death of 78 patients with acute hemorrhagic pan 
creatibs operated upon before 1910 means a 
mortality of 67 9 per cent while in t6o cases after 
1910 tie moriahty was 58 7 per cent Brocq 
ascribes this considerable drop of g per cent to 
the fact that the procedure included not only 
operation upon the pancreas but upon the biliary 
tract — exnsion with drainage of the cholcdochus 
etc It may be stated from both the earher and 
later statistics that m this sort of work an error of 
8 to 10 per cent may easily ansc therefore no re 
liable conclusions can be drawn Also it should be 
stated that smee igro improvements have been 
made in the preliminary measures intheanesthe 
sia and in asepsis all of which lend to produce 
better operative results This fact is not quite 
clearly brought out m the statistics If immediate 
operation is really the method of choice in the 
treatment of pancreatitis there will be impro e 
ment m the late end results as is so easily seen 
when early operation is done m the case of pepbc 
ulcer when it perforates into the free abdominal 
cav-it) 

The fact that the majority of patients not 
operated upon that is 95 per cent die doe not 
support in any way the theory that immediate 
toleration is the correct procedure m our 0^ 
clinic a monbund patients not operated upon died. 
Meb^ve that some patients not operated upon 
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die simpl> because pancreatitis is a serious ilbiess 
and that no sort of immediate operation could 
have saved them We beheve that this should be 
emphasized, for ne fail to find in the statistics 
reasons for the advocates of immediate operation 
not performing operation m the non-operated 
upon cases We are qmte sure that the statistics 
which show a high mortality percentage include a 
great many monbund patients 

Experience shows that spontaneous recovery at 
times occurs in cases of pancreatitis When per- 
formmg laparotomies, especially m cases after 
cholecystectomy, we often have found encap- 
sulated areas of fat necrosis on the omentum, the 
mesentery, and around the pancreas, traces of 
previous pancreatitis affections Otherwise the 
course of the disease is very vanable, m clmically 
helpless cases the patients often make great 
progress We observed this fact in the majonty of 
our patients who were operated upon after due 
observation If the operation is done immediately 
it is impossible for such improvement to occur and 
the surgeon then is mclmed to consider the favor- 
able outcome in the mild case as due to the opera- 
tion 

The statistics of Brocq show how the results of 
treatment of pancreatitis vary even if operation is 
performed In his 50 cases with operation and 
simple drainage before 1910 the mortality per- 
centage was 58, while m the 112 cases with drain- 
age after tgto the percentage mortahty was 65 
This percentage is no doubt distinctly better than 
that for the cases without operation — the latter 
show a mortahty percentage of 95 However, the 
favorable results cannot be attnbuted to the 
operation alone because it is a generally accepted 
fact that exploratory laparotomy with drainage is 
of practically no therapeutic importance (Hahn) 
We beheve that m Brocq’s cases only the pa- 
tients fit for the operation, not moribund patients, 
were considered, that the minor operative pro- 
cedure he used did not affect the possibihty of 
spontaneous recovery 

According to Schrmeden the result of operation 
depends on the degree of pathological change m 
the pancreas His statistics can be appreciated 
especially by the surgeons who advocate waiting 
but the figures are of less interest to the surgeon 
who favors immediate operation According to 
Schmieden the mortahty is 23 per cent when 
operation is done while the pancreatitis is m the 
edema stage and no fat necrosis is yet present 
The edema is considered by many authors to be 
the imtial stage of the pancreatitis, fat necrosis 
can be seen after 16 hours We beheve that 
isolated edema does not always indicate the 


presence of pancreatitis, very frequently in cases 
of severe gastntis or cholecystitis edema is noted 
as a secondary change Therefore, w e belie\ e that 
m patients who were operated upon in this stage 
and who recovered — 77 per cent — no pancreatitis 
would have developed and that the high mortality 
percentage is due rather to the operation itself and 
to the m] ury thus produced upon the pancreas In 
the initial stage of pancreatitis certain symptoms 
are inevitable necrosis or hemorrhage, or both 
together (Walzel) The mortality rate of im- 
mediate operation m this stage is 60 per cent, this 
percentage is only a httle better than that for the 
cases which show the severest changes, necrosis 
and hquefaction — 68 per cent The latter mortal- 
ity rate demonstrates the uselessness of operation 

After observation we operated upon only a few 
cases m the stage of edema and the mortality was 
zero Likewise m the less senous cases of some- 
what advanced stage the mortahty was only 17 
per cent If statistics could be made m a large 
senes of cases m a similar stage, it would be of 
great help m determining the value of treatment 
when operation is not done immediately In the 
few cases recorded in the hterature the results are 
quite similar to those of our chnic 

TECHNIQUE 

In acute pancreatitis the operation consists of the 
foUowmg steps opemng, tamponade, and dram- 
age The same techmque is adopted if the disease 
IS either of infectious or autodigestive ongm Al- 
though the technique of operation is based upon 
the rules for septic cases, it is used in case of 
fermentative injury too We beheve that this 
accounts for many of the unsuccessful operations 
Besides the operation upon the pancreas, auxihary 
operations are performed on the bihary tract The 
aim of the latter is to relieve the pancreas, to dram 
the choledochus, and to use other means m an 
effort to check the flow of bile All these proceed- 
ings, however, do not matenally alter the end- 
results 

Although we reahze that a series of 19 cases is a 
small number on which to make defimte con- 
clusions, we do thmk that the results of expectant 
method as practiced m our clmic are worthy of 
pubhcation 

SUMMARY 

We try to overcome both shock and collapse by 
means of normal salt infusion, and mtravenous 
glucose injection, and by admmistenng camphor, 
caffem, cardiazol, sympathol 

We try to confirm our diagnosis by means of 
X-ray examination, by determmation of the 
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leucocyte count by the Wohlgemuth Ic^t of the 
urme and by an exact cbmeal study 

If the cause of the serious abdominal symptoms 
cannot be detected or it is not possible to differ 
eAtiate the conditions from other diseases nhich 
nould necessitate immediate operation after 
ha% mg earned out the pielimmary measures just 
menboned ne perform using local anesthesia an 
exploratory laparotomy the inasion lying along 
the antenor ihac spine the Sonnenburg line 
This aunot procedure « quite sulStienl to en 
bghlen us as to the point of ongin of the dKcase 
If we End that the condibon is not the result of 
perforation of the stomach duodenum intestine 
appendix gall bladder — if it is not the result of 
ileus or some acute gynecological change we 
search no further If we find a pancreatitis asso- 
ciated with se% ere hemorrhage e\cn though we are 
quite conscious of the fact that in most cases 
operation is nearly always hopeless a general 
anesthetic is administered and an attempt is made 
to stop the hemorrhage 

If acute pancreatitis has been diaroosed or if 
the condition )^as b< en differentiated from other 
diseases w hich necessitate immediate inters ention 
the patient » hept under obsers ation The blood 
count 18 made often and urotropme is administered 
vn large doses U during the cbnieal course 
anemic symptoms anse further if suppuration 
that IS an abscess or a cyst forms surgical inter 
sention is immediately earned out If the con 
dition IS inclined to subside the patients arc cate 
fully examined after so to 2$ <^^ys In this inter 
\al It can be definitelv determined as to whether 
the bibarv s> stem is affected In most of the ca es 
cholecystectomy is performed If there is a cal 
cuius m the choledochus it is drained out The 
gall bladder without stones but usually inffamed 
IS routinely extirpated This operation is of pro- 
phylactic importance too because in our ex 
}>eiience we base found that acute pancieaUbs 
does not Je\ elop after the gall bladder is removed 
except in ci es of postopcratix e pancreatitis from 
injury If the stale of the pauent becomes worse 
in most cases a fulminating pancreatitis is present 
and the disease progresses quickly to fatal 
terminaUon before operabxc procedure can be 
successfully performed 

According to the pnnciples desenbed we expect 
a future improxement in our stabstics 

Of the 3 patients who surMved the acute illness 
6 afteiwaid were controlled and examined in our 
clinic The exanunalion has b« en performed 6 
months and i year after the operation in i case 
e\ en after 5 y ears W e place special emphasis on 
this examination because it is a fact that alter 


acute inflammation that is after the fermentame 
infury disturbances in internal secreuon may ansc 
m the pancreas One patient of Koerte 6ed in 
diabetic coma 8 years after the operation 
Schmieden states that m iS cases diabetes sub 
equeniiy developed and that 4 pabents diedm 
diabebc coma 

Inallof our pabents— 5 semi serious and i mild 
— the pancreabc function has been fully examined 
The external secretion of the pancreas was in 
xestigated by deteimining the diastase in die 
blood the unne and the duodenal juice and by 
examination of feces The internal secrelioo of 
the pancreas was investigated by performing a 
sugar tolerance test 

111 our experiments upon the external seaeuon 
we found that the diastase content of blood and 
unne varied within normal limits In 2 cases we 
found a higher concentration m the duodenal 
juice above 1000 while in other cases nothing of 
this sort could be registered The mactoscopical 
andouctoscopicalexammaboDsof the feces aswefl 
as^gesuon teats show ed no pathological changes 
it may be concluded therefore that in our cases 
the external secreuon of the pancreas was sot 
petmanenUy disturbed by the acute illness 

The result of the sugar tolerance detecminabons 
which indicate the function of the internal secre 
bon are summanzed in Figure t 

It IS quite evident that the blood sugit con 
ceotratioD differs from the normal by elev aboa to 
higher values dunng the first minute above 
i8o imibgraros per cent The curves tf 5 
even to 200 to 2 to milligrams per cent After i 
hour the curv e falls but it does not reach the low 
concenUabon of the conbol patiejil The con 
ccnlraUoQ is higher than 1 20 milligrams per cent 
and after i/ hours when the blood sugar of the 
control patient is quite normal too milligrams per 
cent the sugar concentration of the examined 
pervonsissbU higher The greatest dvffetenccs are 
bown by the curve 6 The curves i 4 do not 
differ much from the normal during the frsl jO 
tniniiUs but they attain their deepest point later 
It was only in the presence of the three highe t 
curves that we founj gfycosuria during the ex 
penments and this ceased after 2 hours 

It was our aim to discover a parallel relation 
between the changes m the blood sugar curve 
and the gravity o! the acute pancieaUtis 
found that the most intense change w s in the 
patient who had the mildest case of pancreatitis 
This IS quite similar to the findings of TammanB 
who believes that the disturbances of interna* 
secrebon are not m direct tabo with the gravity 
of the changes found at operabon and with the 
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I ig I Sugar tolerance deterrmnationa 


length of time which has passed since operation 
We did note definitely a certain change m the 
pancreatic function — mternal secretion — which 
causes us to keep track of our patients However, 
the absolute lack of any sort of complaint con- 
firms our belief that after the relief of the acute 


illness restoration not only macroscopically and 
microscopically is secured, but e\en functionalh 
an approximate reUitulio ad integrum can be 
shown and only very seldom do late complications, 
for instance pancreatic diabetes, endanger the 
patient’s life 



00 


SURGERY GYNLC0L0G\ \ND OBSTETRICS 


& VSTROJEJUNOSIOMY PRE-OPERATIVE DECOMPRESSION 
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G ASTROJEJUNOSTOMV isemplojedmost 
commonI> lor the relief of organic obstiuc 
tion at the pylorus If the obstruction is 
one that develops sloulj it often leads to an m 
crease m size and capaaty of the stomach 
The stomach walls become thickened in the more 
muscular portions and dilated in the less muscular 
portions Vssouated with this hypertrophy and 
dilatation there is usually some edema Drainage 
of the stomach by gastrojejunostomy or continu 
ous aspiration is followed by a decrease in length 
of the muscle fibers of the stomach This results 
in a diimnution m size and capacity of the 
stomach Assoaated with this there results an 
improvement of the circulation m the blood \es> 
sels and the lymphatics and a disappe irance of 
the static edema from the walls of the viscus 
This decrease m length of the smooth muscle 
fibers IS generally referred to as an increase in 
tone Yet the inttavisceral tension may be the 
same and the contractile power of the muscle 
fibers IS present regardless of whether the fibers 
are long or short Thi is cvadenced by the pen 
static n a\ es which course aaoss the dibtod atom 
acb This relativ ely fixed condition wibich smooth 
muscle manifests at diHerenC lengths without a 
change m lotrasisceral tension and in which rela 
tiv ely fixed condition the muscle can contract and 
relax rhythmically has been termed metro- 
stasis Dr A C Ivy who coined Che term and 
delneJ it cites the urinary bladder as a classical 
example If this mscus is distended within reason 
able limits and then emptied of one half of its 
contents the inlrav csical pressure will be approxi 
mately the same as when it was distend^ with 
twice as much fimd This shows that the fibers 
mamfest the same tension at the different lengths 
the term tone not being stnctly apphcable for 
a change in tone connotes a change in tension 
In the case of the dilated stomach it can and 
usually does contract elEciently but the obstnic 
tion readers the contractions useless. ReUcf from 
the effects of the obstruction by the formation of 
a new outlet permits the elongated fibers to 
shorten m length This results in a reduebon m 
size of the newly formed gasbojejunostomy 
stoma which was made for the purpose of dram 
mg the dilated stomach 
In a previous paper we pointed out tbeimpor 
tance of the proper size locabon and direction of 


the artificial stoma in gastrojejunostomy It is 
obvious m the bght of our present knowled e 
that an operabon on a dilated stomach presents 
many obstacles and is less likely to succeed than a 
simikr operation on a stomach properly prepared 
We beheve that too little emphasis has been 
placed on the value of thorough pre operative 
care m pabents whose pylonc orifices have be- 
come gradually occluded The walls of such di 
laicd stomachs are often thickened and edema 
tous Sutunng of these walls is difficult and 
treacherous The contour of the viscus and the 
topographical relations make it difficult il not 
impo!>sil>le to design an operabon that will effi 
cienlly serv e its purpose in the distended stomach 
and continue to serve ju t as efficiently in 
the stomach vvbose size capaoty and con 
tour is changed following drainage 
We have adopted a method of preparabon m 
pauents with p> lone obsUucUon which has giv ea 
us good results and we wish to present the details 
of management in the hope that those who have 
not made use of a similar method may use ot 
modify the present method to suit their require 
ments 

U£TUOD EUPX.OVSD FOR DSCOUPRXSStOV 
At the outset the stomach is evacuated of lU 
gross contents by a stomach pump Thus undi 
gested food parbdes which may interfere with 
suction are remov ed early A method of continu 
ous aspirabon is then lasbtuted. It is a combina 
tion of the methods suggested by W angensteen 
Bartlett Babcock Pratt and Peluse VJ'e are 
convinced of its effiaency when properly selected 
cases are bcated 

In a recent paper Bartlett uses the term py 
lone balance to signify the ability of the stom 
ach to empty its contents into the duodenum He 
su^ests that the term negabvepy lone balance 
be applied when the amount of gastnc contents 
which can be aspirated exceeds the amount which 
has been given by mouth The term posiUve 
pylonc balance is appLed when the amount of 
gastnc contents which can be aspirated is less 
than the amount which has been given by mouth 
la the presence of a negative pylonc balance 
when the aspirated matenal exceeds the amount 
given by mouth one may assume for practical 
purposes that the increment may be the resu t of 
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Tig I < 1 , The compiratue relationship between the 
stoma and stomach in a \nscus of normal size b The ap- 
proMmale relationship in a dilated stomach c, The rela- 
tionship between the \iscus and the stoma after the dilata- 
tion has been reheeed b> a gastrojejunostom> d, \djust- 
ment of muscle fibers to new length w ith decrease in size of 
stoma due to muscle fibers acting in this new and shorter 
length 

T\BLE r — DAT\. FROM WHICH FIGURE 3 IS 
ASSEMBLED 


Date 

Interval 

\mounl 
given b> 
mouth 

\mount 
a pirated 

P>lonc 

balance 

P> lone 
balance 
per hour 

3 “ I 

1 loam - 7ooam 

0 

a 

“75 

-125 


7 oo a-m -II oo a m 

12 

92 

— Jso 

—20 


iiooam-3oopm 

•4 

64 

-40 

— xo 


300 pm - 130 am 

190 

310 

— 120 

i 

2 

I 30 am - 7 00 am 

60 

t 23 

-*S 

-9 0 


7 00 a m -12 00 ra 

60 

go 

-.30 

—6 


1200m - 7oopni 

74 1 

no j 

-36 j 

— J r 


7 00 pm - 2 30 am 

282 

32i 

-43 

—6 


I 30 a m -12 30 p m 

4 S 

300 

-42 

-4.7 


12 30 p m - 9 30 p m 

IS 4 

igo 

-3b 

—4 


9 30 p m -10 30 a m 

30 t> 

100 

.06 


3'24 

10 30 a m - 7 4a p m 

294 

350 

-,6 

— 6 2 


7 4Spm~ 6 30 am 

135 

Ss 

+jO 

4*4 3 
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gastric secretion or duodenal reflux In the pres 
ence of a po itite p>lQric balance when the as- 
pirated material is Jess than the amount gi\en by 
mouth It ma> be assumed that the stomach is 
able to eiacuate some of its contents because 
absorption from the stomach is neghgible 

We ha\e adopted the use of these terms and 
hate arranged a chart nhich assi ts m beeping an 
accurate record m graph form of the state of the 
stomach and Us ability to emptj itself 
The accompan>ing chart was made from data 
compiled from a case of p>lonc obstmction on 
our ersace The ordinates represent time mter 
\als The absassas represent the d'ipuated ma 
tenal in cubic centimeters If a negative pylonc 
balance is present it is recorded buow the base 
hne If a positive pjlonc balance IS present ilis 
recorded above the base hne Aspirations are 
computed on an av erage hourly basis since it ina> 
not be necessary or desirable to aspirate more 
frequently than every 4 to 6 hours 
In cases m which p)loric obstruction results 
from pepUe ulcer one ma> be able to establish 
positive p)loric balance in a considerable num 
tier of cases by the use of the method described 
Even iitp>lonc obstruction resulting from mahg 
nant lesions it is not uncommon to secure a post 
Uve p>lonc balance by the same method In 


these cases we have also been impressed b\ the 
apparent benefit derived from the admmisttation 
of 6a to 80 minims of dilute hjdrochlonc acid 
three times a day This is usually given m about 
30 cubic cenbmeters of the juice expressed from 
raw beef diluted with an equal quantity of water 
In all patients with pylonc obstruction careful 
Consideration must be given to the matter of 
hydration nutntion ind chemical balance This 
« exceedingly important but cannot be considered 
Within the lumts of this paper 
It has seemed to us that our uperdUons m cases 
of pylonc obstruction have been faaUtalcd by 
adequate preparation and that the postoperative 
Course of patients thus treated amply jusUfes our 
recommendation of the plan of pre-operaUve 
management which is desenbed 

SnmvfABV AND covctosiosS 
I The importance of pre operativ e decompres- 
sion of the stomach ss emphasized 
j A method of decompression is described 

3 A means of determining the approprute 
time of operation is brought out (posiUv c py lone 
balance) 

4 Nutntiou hydration and chemical balance 

ol the patient must be cattd for by appropriate 
methods 
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OBSERVATIONS ON LYMPHOGRANULOMA VENEREUM 

CuNiciL Pathological Study ot Sixty Cases, avith Observations on the Histopathology 

OF THE FrEI TEST^ 

BORRIS ALEXANDER KORNBLITH, A B , N D , New York, New York 


I N 1786 John Hunter recognized the “chmatic 
bubo” as a chnical entity and as “dififerent 
from other diseases of the inguinal glands ” 
In 1865 the French clinician Trousseau suggested 
that the disease in question was of -venereal origin 
He descnbed a lymph node mfection which he 
had observed particularly among creoles The 
disease occurred especially m adolescents, and 
produced paroxysms of fever and swelhng of the 
mgumal nodes which broke down Sinuses re- 
sulted which took many months to heal 
In 1925 Wilhelm Frei introduced the specific 
intradermal test which now bears his name 
Positi\e results were found not only in cases of 
mgumal bubo, but m various pelvic inflammatory 
conditions as well Among the latter are included 
the foUowmg esthiomene, anorectal syphiloma, 
rodent ulcer of the vulva, pudendal elephantiasis, 
hjqierplastic infiltration of the rectum, and in- 
flammatory stricture of the rectum Because of 
the clear cut results with the Frei test, it is now 
possible to correlate the findings m most of the 
conditions mentioned and to classify them under 
a smgle head of lymphogranuloma venereum 
The infection is usually acqmred venereally 
The etiological agent is probably a filtrable virus 
This Aurus may be transmitted expenmentally 
to a number of animal species The onset in 
humans is charactenzed by a small imtial inocula- 
tory lesion on the gemtaha This is followed by 
an inflammatory swelhng of the regional lymph 
nodes with inAmhement of the adjacent connec- 
tive tissue and hinphatics In the majonty of 
cases, multiple small foci of necrosis and suppura- 
tion occur witlun the nodes Constitutional symp- 
toms appear, which include lassitude, fever, 
SAveats, anorexia, loss of Aveight, transient rash, 
and arthralgias The adenopathy in males 
generalh is localized to the mgumal or mgumo- 
cruro-ihac group of glands, giving rise to an in- 
gmnal bubo In females the locahzation of the 
injection generally takes place chiefly in the intra- 
pelvic glands and the subsequent inflammatory 
and cicatncial reaction set up in the endopehnc 
lascia leads to the genito-ano-rectal syndrome 
This report deals with 60 cases presen tmg 
histones and climcal findings suggesting lympho- 
granuloma Aenereum The patients presented 


themseU’es for observation and treatment at the 
Mount Sinai Hospital during a penod of three 
years All of these patients showed a positive 
Frei intradermal reaction NegatiA^e control cases 
tested with the same antigen were run simulta- 
neously Based on chmcal and pathological find- 
ings, tie positive cases were classified into pre- 
dominantly glandular, rectal, and genital tyqies 
(Table I) 

The lesions among the males are preponderat- 
ingly glandular, Avhile among the females they are 
mainly rectal There are, hoAvever, 8 rectal cases 
in male patients It is noteworthy that about half 
of all the cases Avere m white males The hospital 
population, hoAvever, is only 5 per cent negro and 
6 per cent Porto Rican This would account for 
the high proportion of the Avhite group m this 
senes 

Glandular cases Inguinal glandular enlarge- 
ment dominated the chmcal picture m 30 cases 
There were 29 men and i woman Among these 
were 19 white men, 4 negroes, i negress, and 6 
Porto Rican men 

The average age Avas 29 years, the youngest 16, 
and the oldest 43 

A history of an imtial penile lesion w'ais obtain- 
able in only 12 of this group The nature of the 
lesion was descnbed as a papule, vesicle, small 
laceration about the corona, or a herpetiform 
lesion on the shaft Four gave a history of an 
urethritis Avluch lA-as very probably specific Tins 
is important because it may be confused with a 
gonorrheal mfection This urethritis differs from 
that of gonorrhea m that the discharge is loose, 
shows only leucocy tes but no orgamsms on smear, 
and disappears Avithin 3 to 4 days, spontaneously 
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All of the while male patients m this encs ga\e 
a history of seikual contact with negrcsses and 
some could relate the onset of their disease lo 
such a contact 

The incubation period could not be detenmned 
accurateh A lime inters al of between 2 and s 
da\s ma> be considered as bVelj 

In most of the cases the primary lesion healed 
spontaneou l> within 2 weeks after its first appear 
anct Secondary glandular enlargement occurred 
from 4 days lo 3 weeks after the appearance of 
the initial lesion The enlargement was unilateral 
m 19 bilateral in ii cases The 4 cases which 
presented a urethritis as their initial lesion had 
bilateral inguinal glandular in\oKemtnl The 
{,lands broke down and termed pus m 20 of the 
30 cases (60 per cent) wnihin 5 weeks after the 
enlargement was noted In other words it takes 
6 weeks or less from the on et for the inguinal 
glands to reach ihcir maximal reaction By that 
time they ha\e either broken down or have begun 
to recede 

The glandular eniar(,emeni in all but one of the 
cases was limited to the inguinal <ind iliac glands 
In this case which was exceptional a generalized 
adennnath\ waih abscess formation m a sub 
menu) node nccurred 

The Wassermann reaction was negauxe m all 
but 2 cases One case with a two plus kahn 
reaction at the onset became negative after 3 
months without anti luetic treatment The other 
was a known luetic Bacteriological culture of 
the pus in all of the ca cs which had not broken 
through the skin spontaneously was stenie 
Zichl Niel en tains for tubercle bacilh were also 
negative 

Ihc relation cf the process in the lymphatics 
to the develoj mcnl of elephantia is was studied 
In 3 cases the inguinal glards were excised bi 
laicrallv In still 1 other extensive sup]>uration 
\ ith spontaneous healing occurred The penile 
lesion in all these 4 cases healed completely and 
there was no history of re infection even so long 
as 12 vears later Non* of these 4 levelopcd 
j)u lendal Iv mphfdcma In i other ca c bilateral 
excision of the inguinal glands v as followed b\ 
marked !in}{ hedema mihinOnwks The lymph 
edema hiwevcr was preceded by crop of ve ic 
ulnj apular penile km lesions which continued to 
ajijicar for a number of m inlhs After excision 
of the inguinal Kmph nodes or their destruction 
bv di-<ca^ the drainage of Ivmph is through the 
sen turn and through the central jiomt of the 
perineum ml the endopcivyc glan Is This new 
course ^-ims to form an adequate collateral or 
cubiitn when no further infection is present on 


the external gemtalia W uh a persistent focus of 
infection the local disease spreads also tj the 
inastomoiic fj mphatics and an elephantiasis of 
the perns and scrotum may follow Sirailarh m 
the female a persistent focus on the exlemai 
genitalia is likely to produce a vulval elephan 
Uasis 

Biopsy of the inguinal glands m 1 3 cases showed 
lesions mil which w ere sulhcienlly characleri tic 
for histological diagnosis The duration of the 
disease at the time of biopsy was usually 3 weeks 
to 2 months The 2 cases that presented a picture 
different from the usual one were of at least ^ 
months duration and were both complicated by 
chronic persistent sinuses and a sec indary infec 
tion with Staphylococcus aureus These were the 
only 2 ca es in this group in which a culture uf 
the glands or pus removed was not stenie This 
alone may be suflicient to change the pathokgial 
picture to one of chrome non specihc adenitis 
It is therefore justifiable to say that biop les ot 
lymph nodes not secondanly infected are quite 
aiiable m making the diagnosis 

The problem of treatment of the glandular 
cases up to the present has essentially been asuigi 
cal one Incision and drainage proved necessary 
and sufBoent in most cases More radical pi> 
cedures such as a complete excision of the inguinal 
glands became an optional procedure in a minor 
ity of cases Because of a possible Uter sequel 
such as stricture of the rectum or elephantiasis of 
the gemlaha after complete cxasion it is advis- 
able lo resort lo mere conservative measures In 
2 cases large lluciuant abscesses had formed in 
the groin These were ircattd by aspiration and 
twelve repeated injections of o i cubic cenu 
meter Frei antigen Although small sinuses 
formed at the site of puncture both of these cases 
subsided without any further therapy Ame 
caves in all received treatment with Frei antigen 
in increasing doses fn s cases no breaking loirn 
occurred while in 2 cases m which sinuses had 
lormed before the treatment was begun tne^c 
sinuses closed promptly 

These 9 caves suggest the possible therap<ut‘<^ 
benebt an attempt at Jesensilization It K 
particubrh nolewortbv that ihe pain and tender 
n«ss of the involved glands disapfcired very 
procupUy c en as earlv as after the second injcv 
lion In spile of this the hrei reaction rcmainel 
positive even after as many as 60 inoculations 
over a penod of 2 vears This probably in licate* 
the persistence of a focus of low grade mfecuon 
e en when not detectable clinicallv {9) 

Other forms of treatment used m our cases 
consisted m \ ray therapy ultraviolet therapy 
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foreign protein therap> (Uphold \accme) and 
arsphenamine, all without any e\idence of suc- 
cess 

It seems advisable, therefore, to treat these 
patients more conservati\ ely, to provide aspira- 
tion where it is indicated, and attempt desensi- 
tization If this should fail, then surgical incision 
and excision are indicated 

The ax erage time of disabiht) in this senes was 
2 weeks m tlie hospital and between 2 and 7 
months in the clinic for dressing All of our 
group w ere healed by the end of 7 months 
Rtctal cases Rectal symptoms and signs domi- 
nated the chmcal picture in 25 cases (Fig i) 
There were 8 men and 17 women These w’ere dis- 
tributed as follows 9 white, 6 being men and 3 
women, 9 colored, all being women, and 7 Porto 
Ricans, 2 being men and 5 women 
The a\ erage age of this group is 34 } ears This 
a\ erage is higher than that of the glandular cases 
This IS understandable when one considers the 
prolonged insidious e\ olution of the disease m its 
rectal manifestations 1 he rectal findings actually 
represent a secondary phase m the spread of the 
disease from an original focus on the genitalia 
The oldest patient was 58 while the youngest was 
an 8 year old Porto Rican girl The latter is the 
youngest female case on record She is the child 
ot Porto Rican parents, both of whom have posi- 
tive Frei tests The father had inguinal nodes 
and the mother has a colostomy for stricture (2) 

\ definite historj of an initial lesion was obtain- 
able m only 9 of the 25 cases reported Of these, 

3 were undoubtedly primary lesions in the rec- 
tum, I in the Porto Rican child of 8 whose symp- 
toms and signs began after injury to the rectal 
mucosa by an enema tip used by her infected 
mother, the 2 others were primary lesions m 
Porto Rican men who volunteered a history^ of 
pederasty However, practically all of the female 
cases gave a history of some infection of the gem- 
tal tract, the nature of which could not be attrib- 
uted to either lues or gonorrhea The lesions 
consisted of ulcerations in the vagina, cervix, or 
about the urethra 

The onset of rectal symptoms occurred as early 
as 6 weeks or as late as 12 ymars after a pre- 
sumed primary mfecUon The svmptoms m order 
of frequency were blood in the stool, painful defe- 
cation, progressive obstipation, growth about the 
rectum, and pus m the stool 

Enlargement of the mgmnal glands w'as present 
m 7 of the 25 rectal cases reported This included 
only one female In 6 of the 8 male cases reported 
there was a definite history of enlargement or sup- 
puration of the inguinal lymph nodes bilaterally 



Fig I A. case of lymphogranuloma venereum with rec- 
tal stricture showing pcnanal and pudendal lesions 

These findings are in accord with the accepted 
view that m males the pnmary lesion produces an 
inguinal adenopathy first, no matter what the 
sequelae may be The exception to this rule anses 
when the rectum itself is the site ot the pnmary^ 
lesion, as occurs m pederasty This proved to be 
the case m 2 Porto Rican men showing rectal 
lesions without previous mgmndl glandular in- 
volvement They both xmlunteered a history^ of 
rectal intercourse to which time they w ere able to 
trace the onset of their symptoms The Wasser- 
mann reaction was negative m all but 1 of this 
group of 25 rectal cases 

The site of the rectal lesions w as hmited to the 
lowest 8 centimeters of the rectum An abrupt 
transition from diseased to relativ^ety normal 
mucosa we lound was nearly always demon- 
strable The disease presented a varied picture, 
VIZ , fistula-in-ano, pelvic cellulitis, acute and 
chronic proctitis and periproctitis, penanal con- 
dylomas, and fibrous stricture of the rectum 
(Fig 2) 

Biopsy' specimens were obtamed from the rectal 
lesions m 9 cases All of these showed a patho- 
logical picture of chrome non-specific inflamma- 
tion The inflammatory reaction was more or 
less severe according to the type of lesion present 
There was marked cellular infiltration of the sub- 
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mucosa ])redominantl> b> plasma cells There 
were occasional areas of focal necrosis penvascu 
lar plasma cell infiltration endophleoitis and 
focal accumulations of epithelioid cells and giant 
cells of the Langhans tjpe This t>-pe of patho- 
logical picture IS helpful onl> in maUng a diag 
nosis b> exclusion of other knon-n rectal patho- 
logical lesions such as carcinoma tuberculosis or 
lues mth which it nia> be confu ed dimcall) 
The non specific character of the rectal lesion is 
consistent with the present knowledge of the 
e\ olution of the cxtraglandular lesions The rectal 
changes are mcrcl) secondar> The spcalic lesion 
Itself IS present but out of sight in the pelvic 
glands These glands show histologicall} the 




I S ^ t. Krone p ist tl eCth pc is ilbbin 
pbed maftja d b in case of bmpb giu 1 n 

identical lesion seen m the inguinal nodes The 
mllammator) changes in the rectal wall ha\e 
been mistaken for sjphilis or tuberculosis or non 
speofic chronic proctitis They are all indeed 
chronic granulomatous lesions but aU require con 
firmator> methods for establishing a specific 
diagnosis 

The treatment of the rectal cases varied accord 
mg to the surgical indications as the> presented 
themselves Colostomy wasnecessaiy injfemale 
patients Two of these cases were re operated 
upon through a parasacral incision and the rec 
turn freed from the perirectal fat m an effort to 
relax the stricture 1 his prov ed impossible in one 
case because of extensive scarring and gave un 
satisfactor> results in the other Tartar emetic 
and fouadin v ere used in j other cases without 
any beneficial effect Bougie and digital dilatation 
were employ ed in 4 cases foreign protein therapy 
m I case and arsphenanune m another all with 
out effect upon the local lesion Repeated injec 
tion of Frei antigen o i cubic centimeter every 
secoivd day in an effort at desensitization vias 
used in 4 cases over a penod of 2 years As many 
as 60 intradcrmal injections were given The re 
suits at the beginning of the treatment looked en 
couraging but after 3 months of treatment the 
lesions ^came stationary Symptomatically 
thc«e patients feel better but ihcir local lesions 
in the rectum show no evidence of regression 

lalliative treatment uch as cotton seed oil 
instillations mineral oil by mouth a low residue 
diet may be used first m this type of case Surgi 
cal indications may be taken care of when they 
an e Colostomv may be necessary 




KORNBLITH OBSERVATIONS ON LYilPHOGRANULOMA ^TNEREUM 103 



Tig 5 Epithelioid nodule in a lymph node removed 2 
months after the onset of symptoms Note the invasion 
of the center by leucocytes, plasma cells, and the absence 
of extensive necrosis 

Attempts at repair of rectovaginal fistulas or of 
anal fistulas encounter little success The tissue 
used in the repair is diseased and does not heal 
well 

Genital lesions A group of 5 cases is reported 
in which the genital lesions persisted beyond the 
usual 2 weeks penod This feature has not been 
descnbed previously as such It forms a defimte 
entity, however, and shows charactenstics which 
identify it with the glandular and rectal forms 
already descnbed 

There were 3 men and 2 women, i white man, 
2 colored men, and 2 Porto Rican women 
The average age was 35 years 
The pnmary lesions in the males began on the 
corona, glans penis, or the shaft (Fig 3) These 
were papular and vesicular in character In the 
women the lesions were ulcerations in the vagina 
at the fourchette and upon the cervux The dis- 
ease was progressive from the onset and caused 
progressive inflammatory erosion of the glans and 
shaft of the penis, in the male, and of the vagina 
and cervix in the female The lesion continued 
unhealed from 3 months to 1 2 years 

Glandular eiilargement in tJie inguinal region 
was present in all of this group Search for Du- 
crey bacilh was negative No gonococci were 
found 

Biopsy specimens were obtained in 4 of the 5 
cases Pathologically these lesions presented 
chronic non-specific inflammation, similar to that 
seen in biopsies of rectal lesions 

The local lesions observed were primary' ones 
which bad gone on to further ulceration or perhaps 



Fig 6 The periphery of an epithelioid nodule m a 
lymph node removed 6 months after the onset of symp- 
toms Note left, the giant cells and the invasion of the 
epithehoid zone by leucocytes and plasma cells, B, nght, 
the palisading of the epithelioid elements 


secondary chronic stages of this disease There is 
a possibility too that they represent re-mfections 
which made the local lesions assume a different 
character The only common histological factor 
among this group is that the lesions are chrome 
and inflammatory, otherw'ise there is nothing 
specific in the local lesion itself Here agam the 
biopsy IS helpful only in rulmg out any other 
known pathological process It is not, however, 
sufficient for specific diagnosis 

The treatment of the gemtal lesions vaned A 
good result was obtained in one case with potas- 
sium antimony tartrate In another case, a 
woman with a pelvnc exudate, radiotherapy' proved 
beneficial In the 3 remaimng cases, tartar emetic, 
arsphenamine, and i per cent acnflavme omt- 
ment did not affect the local lesion at all 

Agam in this group conservative treatment is 
advisable before radical surgical measures are 
contemplated 

P ITHOLOGX 

Lymph nodes The excised inguinal mass con- 
sists of an agglomeration of enlarged glands matted 
together by an edematous granulation tissue 
The capsule appears grayish-red and granular 
There are also present punctate raised zones 
which correspond to areas of softemng within 
the gland substance (Fig 4) The gland as a 
whole feels soft and flabby On section each node 
reveals many round or irregularly' dehneated 
gray'ish-yellow opaque nodules These appear 
hke minute abscesses, shghtly raised above the 
surface upon a light gray -red background The 
gland may be diffusely speckled with these 
nodules, but is hardly ev'er found to be completely' 
necrotic 
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Histolo^icall) the cap ule ts thickened and 
Cbr JUS It sho vs recent ia.cuUnzation and m 
fiUiauon ■ftxth phttna teUs The septa ate simi 
larly aflecied The general architecture of the 
gland u retained to a greater or lesser extent The 
glandular parenchvma however ts altered in the 
follQ\nng manner \ general hyperplasia of the 
lymphatic tissue is present The tvmph follicles 
are markedly enlarged The sccondarv follicles 
are particularly prominent and shov con picuous 
reticulum cell proliferation There is a marked 



ptli«( idndul U ght thegiuit 11 ofth Ungb ni 
type d Iked Itus it mm t r> t act p »e t 

proliferation of the sinus endothelium The folli 
efes and smuses are iniiltrated by inflammatocj 
elements remarkable for their poUmocphiso 
This IS unlike the mononuclear cell rcdction m 
tuberculosis True caseation and calcihcauon 
are never found 

The inflaromatoiy eonsUtuents here include 
plasma ceils neutrophilic and eosin philic poI> 
mor|>honuclcar leucocytes and large mononu 
clear cells from the reliculo-endolheiium m addi 
tion (u multmucleated giant cell 

The grayish yellow opaque nodules referred to 
appear irucroscopically as clusters of cells scat 
tered throughout the gland These clusters con 
sist of large mononuclear cells vnth pale nuclei at 
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ranged radially in a palisaded manner (Figs 5 and 
6) Among these cells tliere occur mullinucleated 
giant cells with peripherally arranged nuclei, not 
unhke those tound in tuberculosis or lues (Fig 7) 
On this account these lesions ha\ e been referred to 
by the French as gummas Their number r aries 
considerably In some cases they are very nu- 
merous and scattered all over the gland, m others, 
especially the late cases, they are comparatively 
few Subsequent changes consist in a process of 
degeneration whereby the center of tlie nodule 
becomes necrotic and manifests a core composed 
of an amorphous, finely granular or homogeneous 
matenal This core is denied from degenerated 
cells and is surrounded by a duck layer of epitheli- 
oid cells among which there are a good many 
giant cells This histological picture has been 
referred to as a “micro-abscess ” It is round, oval 
or irregularly branching, and very often stellate 
(Fig 7) The central portions, contaimng granu- 
lar debris, are filled with acidophihc mononuclear 
macrophages and polymorphonuclear leucocytes 
The lormer cells contain engulfed nuclear frag- 
ments Chiomatin-staimng bodies, semilunar, 
dumb-bell-shaped, or pear-shaped, occur free as 
well as in the monocytes and have been called 
Gamna bodies, after the observer who first de- 
senbed them He suggested that they were cell 
inclusions assoaated with the virus It is more 
likely that they represent nuclear debns 

The fibrillar reticulum, as shown by a silver 
stain, IS well preserved throughout the gland but 
appears as broken up, thm, irregular shreds with- 
in the necrotic center of the nodules desenbed 

This pathological picture in the glands may be 
taken as charactenstic of the disease and reliable 
for diagnosis 

The earher stages show more necrosis The 
later ones show more fibrosis and chrome adenitis. 
With a predommance of plasma cell infiltration 
In cases which have gone on for more than 
5 or 6 months, the specific lesions do not appear 
clearly They have probably disappeared lor the 
most part The specific lesion, however, is still 
retained m one place or another This takes on 
the form of a small epithelioid cell nodule, focal 
in character, in the cortical zone of the lymph 
node, and surrounded by a mantle of plasma cells 
which also invade and distort the epithelioid cell 
clusters 

Rectal lesions Among the rectal cases the 
biopsy speamens in three showed areas of necrosis, 
distinct penvascular mfiltration by plasma cells, 
occasional giant cells (Fig 8), and marked vascu- 
lar changes indicatmg an obliterating endophle- 
bitis The histological picture was somewhat sug- 


gesUve of syphilis However, the Wassermann 
test and a therapeutic test were persistently 
negativ'e This leads one to view these lesions as 
suggestive of lymphogranuloma venereum, par- 
ticularly when supported by the presence of a 
positive Frei test The pelvic glands, removed at 
postmortem, do show lesions identical with those 
of the mguinal glands (Fig 9) 

Genital lesions When the gemtal lesions are 
reviewed it is again noted that some suggest the 
picture of syphilis, not unlike the rectal lesions 
On evasion of an initial lesion, the changes found 
on histological examination are of the same nature 
though varying somewhat in degree, whether the 
lesion IS in the form of a little herpetiform ulcer, a 
papule, or a nodule (5) At the edges of the lesion 
the epidermis is thickened, the interpapilJary pro- 
longations are wider, thepapiUas are thimied or the 
interdigilations may have entirely disappeared, 
the sev eral lay ers being flattened out by a stratum 
of inhltration which invades the papillary layer 
and the superficial part of the dermis WTiere 
there has been a solution of continmty of the sur- 
face, the stratum granulosum and the stratum 
lucidum are destroyed, thus exposing the canty of 
the lesion filled with amorphous and cellular 
debris The cavnty is surrounded not by granula- 
tion tissue but by an altered connective tissue 
filled with lymph cells resemblmg somewhat a 
lymph foiheie The iMaipighian layer and the 
prickle cell layer are swollen and edematous, there 
being both intercellular and intracellular edema 
of the epidermis leading m places to the formation 
of a fine spongy vacuolation hlany mitotic fig- 
ures are visible 

The cellular infiltration is composed of plasma 
cells, lymphocytes, swollen connective tissue 
cells, also cells with two or more nuclei Free nu- 
clei are noted These look like the Gamna bodies 
(4) In the subjacent dermis the blood vessels 
are engorged but though the endothehum is 
swollen there is httle noticeable perivascular infil- 
tration In other cases the process is more ad- 
vanced, resembhng that in tlie glands, with the 
formation of the charactenstic micro-abscesses 
lined by epithehoid cells, marked infiltration with 
finely granular oxyphile cells and macrophages 
containing cell inclusions (Gamna bodies) 

T/te Frei test It is remarkable that the desenp- 
tion of the pnmary lesion corresponds in every 
way to that of the Frei intradermal reaction A 
section of skin showang a positive reaction was 
removed for histological examinaUon It show's 
the charactenstic subcutaneous mfiltration and 
necrotic nodule desenbed It is the formation 
of this nodule that indicates a positive reaction 
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(Fig lo) The surrounding er>ti)cma represents 
a secondary non specific congestion and tissue 
reaction about this necrotic nodule This is 
reaclil} demonstrable on histologic section 

The primary lesion is thus a papule shomng 
acute inflammation with necrosis and nodule 
formation like the picture of the acute stage seen 
in the glands This lesion usual!} heals rapidly 
with the formation of a thin scar If this pnmary 
lesion spreads and becomes chronic the striking 
pathological picture of the f rst phase becomes less 
eiident The lesion now consists of epitheboid 
nodules penv oscular plasma cell infiltration en 
dophlebitis and giant cells This picture is simi 
lar to the rectal lesions These lesions are also 
suggeslne of sj-philis However the Wasser 
mann reaction in these cases is negative as are 
therapeutic tests Although these chronic lesions 
do not conform to the histological picture of the 
acute necrotic nodule they do suggest a later 
phase of this disease similar to the same process 
seen in the glands and in the recul wall These 
later genital lesions can be traced cbnically as 
extensions from an acute pnmarv lesion It is 
therefore reasonable to assume chat the histo- 
logical picture presented is that of lympbogranu 
loRia venereum in a later stage This is slated in 
spite of the appearance suggestive of syphilis and 
supported by the presence of a positive Trci test 

E\PEUMENIAL TRANSiasSlOV 

Between 191-; ttnd 19]] attempts at transrms 
siOD of lymphogranuloma venereum to animals 
were practically umformly unsuccessful Since 
then the transmission has been successful in a 
number of animal experiments In order of sus 
ccpiibility may be mentioned the monkcv the 
white mouse the guinea pig the rabbit the cat 
and the dog The following series ol transfers 
have been effected rabbits brain to rabbits 
gland to guinea pig s gland to rabbit s gland lo 
rabbit s brain 

The earlier investigators were content to con 
sider a local glandular enlargement produced 
by subcutaneous injection as sufliaent proof of 
the transfer of the disease Later investigators 
excised the glands and reported changes similar to 
those obtained m the human cases (6) However 
the lack of pholonucrographs in their publica 
tions makes it difflcult lo venfy the histological 
picture found in their expenments At least 10 
investigators reported failures with the subcu 
Uneous injection method 

The intracerebral injection of the pus obtamed 
from known cases however oflered more con 
sistent posiUve results A men ngo-enccphalilis 


IS reported Focal necrosis with focal accumula 
tion of lymphocytes in addition to pcrivascukr 
mfUtration of the cerebral vessels are given as 
speaiic evidences for the successful transfer of the 
disease Numerous reports are confirmatory of 
the findings of a meningo-encephalitis However 
the speafioty of such lesions is open to doubt 
The injection ol any foreign imtant is hkelj to 
produce similar changes 

The cxpeximcnts m ihenuelves are important 
in that the virus can be presen cd m the brain 
tissue of animals and that an emulsion of brain 
substance infected by the v irus will produce a pos- 
itive reaction in known cases of lympbogranu 
loma venereum (S) 

Ten guinea pigs were injected in the inguinal 
region with malenal obtained from known cases 
of the disease The pus was obtained in the oper 
aling room under sterile precautions Four cubic 
centimeters were used for each guinea pig All 
of the guinea pigs dev eloped a glandular enlarge 
menl within a period of 10 days All of the glands 
that were excised after about % weeks sho ed a 
lympboid hyperplasia and nothing more Bac 
leriological cultures of the«e glands were all sterile 
In all of the glands which were not excised ibe 
process subsided pontaneously None broke 
down 

Transfers were attempted in four guine^ig 
with both filtrate and macerated glands These 
four presented a glandular enlargement which 
bistoloeically lookw like a lymphoid hyperplasia 
None of the glands removed showed a picture 
similar to the human Fret tests done on these 
guinea pigs were po itive while controls wereneg 
ative At postmortem there \ as no ibac glandu 
lar enlargement and no lesions were found in the 
liver or Jungs This is somewhat contrary to the 
findings by recent inve-tigalors 
COSCLUSIOV 

\\ e are dealing with an infectious disease 
byafillrablevirusand di 'cminaledby way otlhe 
lymphatics It is inflammatory in character and 
consequently mav appear in acute subacute or 
chronic stages The disease process does riot 
c«d along the lines of anv simple well defined 
pattern The cbmeal manifestations are 
the local primary lesion an enlargement of the 
regional nodes or the consequent alieraUODS m 
the neighbonng anatomical structures the lym 
phatic drainage of which is dependent upon lot 
nodes affected The failure lo recognue this 
mulUphuty of syndromes resulted m a coniusini, 
terminology or lack of recognition of the common 
agent 
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With the introduction of the Frei test and a 
more thorough review of the histology of the 
lesion, all of these syndromes may now be 
grouped under the one head of lymphogranuloma 
venereum The variabihty of the sjTnptoms de- 
pends upon the extent and character of the ana- 
tomical involvement The objective findmgs, 
likewise, will be different m each case, varying 
with the extent of the region involved and the 
amount of inflammatory reaction taking place 
The histopathological unit of this disease is an 
inflamma tory nodule which undergoes necrosis 
The primary lesion demonstrates this nodule in 
its simplest form The nodule produced by the 
Frei intradermal reaction reproduces the lesion 
identically in every respect A single lesion may 
be described as a shell of pahsaded layers of epi- 
thelioid cells with a central granular core The 
contents of this central portion consist of the 
cellular debns of leucocytes, lymphocytes, and 
endothehal cells of which this nodule was ongi- 
nally composed Plasma cells appear m the later 
stages 

If this necrotic material breaks through its 
hmiting shell and invades the skin, a sinus forms 
If the breaking down takes place within the node 
itself, a coalescent abscess forms If each indi- 
vidual inflammatory nodule mvolves the skin and 
breaks through it, multiple sinuses form Each 
of these smuses drains a separate focus In the 
endopelvic fascia, the same holds true The 
amount of breaking down determines the extent 
of the lesion Small distinct inflammatory foci 
coalesce to produce larger ulcerations 

The virus is apparently a sluggish one insofar 
as tlie disease that it produces may go on in its 
evolution either to spontaneous healing or to 
chronicity Whereas it was previously beheved 
that all cases go on to suppuration, this behef is 
subject to modification when more cases are re- 
viewed The fact that many different non-specific 
methods ot treatment effect a cure also speaks 
well for the possibihty of spontaneous cures 
However, since this disease is caused by a virus, a 
biological approach toward therapy seems ra- 
tional A method of desensitization seems the 
desirable form of treatment Thus far this method 
has shown much promise 

CASE REPOSTS 

Glandular Lesions 

Case i The follow mg case is fairly typical of the course 
in a white man shoiving glandular involvement 

E L , a 23 year old Italian male laborer, w as admitted to 
the surgical service of Dr Edwm Beer He had had coitus 
with a ntgress 3 weeks prior to admission At the tune of 
evpobure he noted a small injury at the frenulum This le 


Sion healed slow ly and at the time of admission appeared as 
a flat subchromc ulceration 5 miUimeters in w idth Within 
t week after exposure, he noted a progressive enlargement 
of his inguinal glands on the left side w hich became painful 
He ran a fever to 104 degrees F , had many chills, and lost 
about 20 pounds in 3 weeks 

The patient presented a large leit mgumal abscess and 
many broken down lymph nodes In addition, he had a 
small ulceration, 5 milluneters wide, at the frenulum He 
was operated upon and the abscess evacuated A number 
of broken dow n lymph nodes w ere removed and the patient 
was treated wuth 50 per cent gljcenne wet dressings This 
was done with the knowledge that the virus is unstable m 
glycerine This type of dressing gave the patient the great- 
est relief The penile lesion healed spontaneously vv ithm 3 
weeks, without any treatment, leaving a thin scar The 
inguinal lesion healed firmly within 2 months and left a 
deep pitted scar 

The Wassermann and Kahn reactions were negative 
The Etei test was strongly positive A dark field examina- 
tion of the exudate from the primary lesion showed no 
spirochetes Culture of the pus showed no growth 
Microscopic examtnaiwn The lymph node removed 
showed lesions indicative of lymphogranuloma venereum 
A biopsy of the penile lesion show ed chronic inflammation 
A section of the skin at the point of injection of the Fret 
matenal was removed This presented a necrotic intra- 
dermal nodule The histological changes in the skin nodule 
were similar to the changes found in the inguinal gland 

Rectal Lesions 

The follovsTng case illustrates the course of an 
acute rectal lesion in a white male and the effect 
of mtradermal Frei antigen as a therapeutic 
agent 

Case 2 M E , a 58 year old Turkish Jew, was ad- 
mitted to the medical service of Dr B S Oppenheimer 
The patient bad contracted syphihs and gonorrhea 6 years 
previously At that time he had received four intravenous 
and intramuscular injections Seven months previous to 
his admission he was operated upon for a fistula-m-ano 
He had complained of pain m the rectum and a bloody 
discharge from the rectum At the same time he was 
operated upon for a left mgumal adeniUs During the 4 
months previous to his admission he suffered from increas- 
ing loss of w eight He had a bloody diarrhea, and much 
mucus in his stool 

The patient’s status was essentially negative except for 
his local findings The left mgumal nodes w ere found to be 
enlarged and firm There was a perfectly well healed scar 
over these nodes Itectal examination showed a marked 
periproctitis with a small penproctitic abscess The rectal 
lesion conformed to that of a granulomatous proctitis 
Sigmoidoscopy show ed a sharply demarcated lesion which 
began at the anus and involved the rectum upward for a 
distance of 7 centimeters where it stopped abruptly The 
mucous membrane presented a cobblestone appearance, 
was very granular, and bled easUy The penanal (or pen- 
rectal) tissues showed marked mfiltration The rectal seg- 
ment involved felt ngid and fixed to the surrounding endo- 
pelvic fascia There was no stenosis There were multiple 
anal fistulas and the rectum contained a raspberry-juice- 
like secretion The mucous membrane above the lesion 
had a normal appearance 

The patient was treated m the wards for a penod of 2 
months He was given a course of antiiuetic therapy In 
addition, he w as giv en azochloranud per rectum. He w as 
also giv en a course of fouadm (10 doses from i 5 cubic centi 
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m«tcrs U> ; o cub c cenUm ters uliunuscuUxiy) U del 
this treatment tbe patient show ed no impro em nt «ltaUo- 
e et and was discnarsed to the o t pati nt depattmenL 
\a aciempc t desensiciMtioo was laid in this case nd 
the pat nt, up to the present tim^ has rece ed to n^cc 
tionsof Frcim tcnalintrad rmally Tbiscnelhod I treat 
ID nt prod ced a ery satisf ctory result. The unmedt te 
f able eilect that na noted by the pat ent was the dis- 
appearance of pa n. This cc rcM fl rji jKU ns. After 
thisth diarrhc diminished and th bleeding lOMicdooin 
pi tely The ana) fistulas sppeared dea r Tbe recta) 
lesi t proctoscopy showed them co snemhra etob e 
health er apnearanc nd there was n bleed g Tbe 
Sranul ra casloohcdfiatt tandth seer ti n the eciun> 
less, ^tu 3 months of treatm nt with t t m unal the 
Kra t mat s le n sh wed e de ce ( In tcees^on 
SympComat c Ily the pati nt feels m cb t ft ed but the 
pa^ logical IcM n IS far frotn being Cu ed There la no 
ide ce ho e er (p n ss t ward stitci e. The 
i jecti n f F eimat lalp oduce p siti itacU n ach 
time Its sed nspte fcootin ed eject 
Laborai rye amin ti n I the stool t Utim s showed 
blood The serum aggl Un»U ns for dj-s* tery were 
all n gall e The W assermann and Rahn react! ns were 
negati e The c mplement fix U o f r g oorrb a as 
neg t] e The blood count was wh te hi od c )ls o 600 
poljen rphoo d at 1 uco tte. 73 pe e nt t)-tnpbo<ytes 
rjpe I mo 0 leaf I coejtes j per cent 
ralioieiy < m net on The specune consisted t 
puA^ bi pryof tecU) t ssu and conf nned to thef U > 

I g description Th p th 1 m u flaite d. The $ b pi 
Ih lulUssu isdc sely fit ated b) limphocyt I uco> 
c) I I, and plasm c Its. F esb a d old gra I t n tisa c 

d ne a ca f necr sis nd e d phi bius t also se 
The path I g cal p ture 1$ sugj su e f g mma. 

PcrsisUiU Grntlal Leums 
The (ollowiQg case lUustraies a penile lesion 
whi^ re isted eter) form of ueaimcnt and «ent 
on to tmoUe the gians penis and a good part of 
the shaft of the penis 

Cast 3 C. IL a 4 >ea old n gro m le cook » sad 
milled to the s fgical KrMce fD W n Dee in 933 

II ga e a bistory of p Im nary tbe lsisr3ispe 
uslysadol g> inc u) 4>eai>pe ousiy In 913 

he required nciu n and drainage f ight ng ina) bscesa. 

I igi7 h had an cute g ha Abo l m nth I tc 
fc tad ddFc ity m id g Th gl pem becun 
tnirhedly wllnandbegnt 1 t Sdrsalsltf 
the prep ** s performed and the 11 mmat grad ally 
bsajedb ttbc rtmai edaU g eica tedlcs no th 
, iral pect- I W h had th al bsees* t th 
juieofth shaft flhepe is. ^ vna w rq uedand 

iKepalieotJ 1 ped urtibtal 6 i la which maiocd t 

tv,,uii* fhis dcoisiuj hum thap 101141 dmis- 
sion th re sppe red a red inUani d eaothdrsmf 
, , -lao* perns and th dja i p cp c Th a ea n 
and became painf I and ul at d Ma y \\* sc 
tests were laten and all « reported gu t 

T^flt laiPt tj ns. Jf was 1 jed » ih sal araao and 
a iho I a y I bl fleet 
^iiniaation, tbe gians pe 1$ was f und ni Udl> 
On t t al aspect there was a I tge deep* 
fjch 1 rd lb rtlh a f a distaoc 1 
The Utr led area was ur ly insenuti 
'^Ati.peet f the gians p esented an ineguUr pain* 
dirty I rated Icsio which esieoded half w y 
|l*ns. The tnarpn I the ulc was hard nd 


nodular The sdjac st sucfac of the prep ce « »!» 
kerated and presented sev ral nodular lesi ns. Th rei 
of thepenis w s ma kedly ed m t usand te der \tthe 
base Of tb pe s n tbe left sid the e was la ge opetuct 
thro gb which un e passed Se era) small Ijmpli oda 
w te present in the ight g 0 be ealh well healed sea; 

ThepaPentwasgi e w td ssmgi fs peteenigljt 
e smm i tedmercury 0 ntment, i perct lacnfia loe 
o atm at, and U ta emet c, » th (it any be etit He as 
s en 8 mo th later tlis local !es on had progressed ua- 
f oeablyn th further xca ti a,ulce tioa ands tUmg. 
The p ti nt IS extr m ly uiegukr in hi atte dance t th 
d c od can cot be follow d p car fully 

Tbe Wassermonn and K hn react 0 s wet (gstir 
Th F I test was posit 

P (M ty A b op y pecunea UV. ft m th pend It- 
a on showra an ulce ati e flamed les 0 od les ck 
giant cells p esent also p ibehoid c Us, d rt ntu and 
op 0 s nd phleb Us Th b stological picture su{ 
gestM gumma 


1 Silly cases shomog a positive Fr« inua 
denna] reaction are reported 

1 The cases fall into three groups according to 
their presenting s>Ti)ptcinxs as (i) lesions inviih 
ingtheiDguinal glands (2) reetd lesions 
ul lesions 

3 Art attempt is made to correlate tbe hislo 
pathological findings in al) three t>pes and pul 
them upon a single basis 

4 The histepathology o£ the Frei reacuon is 
that of a spccitic lesion similar to the histopatho- 
logical unit of the disease as it ppears m the 
glands 

5 TTie use of injecuons of Frci antigen as a 
therapeutic measure is considered advisable 

Note — \n uddiUon*) 3 cases of this d sease * b- 
sened 10 thi r po t w s bmitied, Ulhemsiig t 
fD KbetTfanktlusd >case s m de repo uWe 
to 1)1 D ard f If alth . „ ,, 

liusp p r as prese t d btf e lb New \ k T iho- 
logical Soc tyNo ember 6 93s 


B »- s c Phj -E s L>mph granul m ene fu®- 
j Gynec 4 Obst «035 '•sy ’ ® t 
EirtiAk J COB andk » butb BobbisA LjnipB^ 
cian I ma guinale t case th octal m nUesu 
ti in ch Id Am J D Cb W WJ 40 

3 Fair* \\ New km tea uo n Ijmpbog w I m* 
inguinal kin Wchnsch 9 s 4 > 4° . 

*. Taicva. C b il I f gran I m t inguin^ 
RKherch I niche ed t log ch Arch. jc. mtu 
pi 4S Cl r b 1 e med *^penmeoul flif 

5 C * if Ilistojogj primary Icsw nd 

D IL Soc f anc cl mat. t >-ph. 9J 3* >** 
P esse mfd. 93 39 5 0 ... cm 

6 IIcUxtSTa EU S tipe imeoUlk L 1 

be IjTcph gr loin I gumale. Dermal 4o“u 
93 e 393 
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^<^ORTION 

A Statistical Analysis oe 2,287 Cases 

C H PECKHAM, M D , Baltimoee, Maevlast) 

From the Department of Obstetrics, the Johns HopUns Univ etsity and HospiUl 


T he problem of abortioa is an e\tremely im- 
portant one, not only to the pracDcing physi- 
cian but to the community at large Spon- 
taneous expulsion of the ovum prior to the twenty- 
eighth week of gestaDon is a frequent and often 
serious complication, occurring, according to 
Williams, in approximately i of every 5 preg- 
nancies It IS probable that this inadence is too 
low since it does not include many of the very 
early cases which are recorded merely as “de- 
layed” menstrual periods It is utterly impossible 
to arrive at any accurate estimate of the fre- 
quency of self-induced and criminal abortion, 
dthough many authorities have expressed the 
opinion that they at least equal the spontaneous 
type in number and probably exceed it The mor- 
tality resulting from criminal abortion is also a 
matter of conjecture, but it is agreed to be very 
high, and Liepmann has stated that it causes 
approximately 25,000 deaths each year m Ger- 
many 

The number of abortions observed on the ob- 
stetric service of a umversity hospital is usually 


small m proportion to dehveries at or near term 
This IS due not only to a rather general pohcy on 
the part of hospital authorities to discourage this 
type of admission except in case of emergency, 
but also because the patients themselves seem to 
prefer home treatment for this condition Com- 
plicating factors, such as excessive hemorrhage or 
mfecDon, are usually the direct reason for admis- 
sion m those cases seen on a clinic service, with 
an additional small number of abortions which 
have been induced for therapeutic reasons From 
the time of its inception m 1896 to the end of 1934, 
a total of 2,287 patients with abortion had been 
observed and treated on the obstetric service of 
the Johns Hopkms Hospital It is our purpose m 
the following paragraphs to offer a brief analysis 
of this series which comprises 7 60 per cent of the 
total admissions to the service For this purpose 
the case records have been carefully exammed m 
an effort to ascertam points of mterest concermng 
the abortion problem and also to determme the 

TABLE U\ — PARITV 


TABLE I — TYPE OF ABORTION 
Number 


Spontaneous 763 

Operatic ng6 

Missed 41 

ThetapeuUc 287 

Total 2287 


Per cent 
ol total 

33 36 
52 30 
I 79 
t2 55 


TABLE II — RACE AND AGE 



White % 

Black % 

Mean 

Spontaneous 

52 69 

47 31 

25 yts 5 raos 

Operative 

70 23 

29 77 

28 yrs Q mos 

Alisscd 

1 herapeutic 
iotal excluding 

65 8s 

73 17 

34 IS 

26 83 

27 yrs 6 mos 
30 yrs 2 mos 

ther ipeutic 

63 45 

36 55 

27 yrs 5 mos 


Paritj 

Spontan- 
eous — % 

Opera 

MlaaCd 

rhera 
peutic -% 

Total — 
excluding 
therapeu 
tic* — % 

I 

24 77 

12 3 X 

21 95 

16 jS 

X7 *0 

3 3 

3 s 07 

3$ 75 

29 ^6 

2$ 78 

29 00 

4. S 

17 04 

23 49 

7 32 

30 56 

20 70 

6.7 

tt S3 

14 73 

26 S3 

t-, 63 

13 7S 

S, 9 

s 90 

to 87 

^ SS 

7 66 

S 85 

10 and over 

6 4a 

12 04 

0 76 

13 59 

<3 Ss 

Unlno'VQ 

0 26 

0 92 

0 00 

1 39 

0 6s 


(♦It roll be noud that m this and subsequent tables the CotaL com- 
puled ciclude therapeutic abortion It is believed that b-v <o doin^ a 
more accurate picture of abortions m general is attained, since the latter 
group IS a hishl> selective one ha%nng nolhins in common vnth the 
others ol the senes except the premature termination ot the prcgnanc> ' 
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TABU. Ill— SOClAl STATUS 


Suigl 

dovf d 


to IS 
87 90 
o 78 


existence of racial differences if anj between the 
while and black palients compri mg the senes 

Tabic I summarues the senes according to the 
of abortion Since this nomenclature will be 
used throughout the anal) sis these terms may 
well be defined at this point Spontaneous abor 
tioa IS limited to those cases gi\ing no histoiy of 
criminal attempt and with completion occurring 
without opciaUNC aid The opcraiixc group in 
eludes all cases of inevitable or incomplete abor 
Uon complete i by digital or instrumental curet 
tage but does not include instances of vaginal 
h)stcrotQm) Misled abortion has b«n dag 
nosed whenever it seemed clear that a month or 
mote had elapsed between the dcalh of the prod 
uci of conception and the actual roiscamage 
The term therapeutic abortion conforms to the 
common usage The fetus in no instance attained 
a length of centimeters or a weight exceeding 
I grams 

The following anal)-ses of the material have 
liccn made 

The race age and pant) are given in Table II 
and IIA 

l*hc clinic population from which tbe^ cases 
are drawn is made up about equally of white and 
black paiicnU In contrast tu this will be seen 
from lablc 11 tliat almost two-thirds of the pa 
ticnts with abortions were white Moreover dis 
tinct racial differences were noted according to 
the t\7)e of abortion as was evidenced b) a verv 
slight prepoD icrance of whites over blacks in the 
spontaneous group (53 bq and 47 ji per crol 
re jicctivelv) while for the operative group per 
centages of o rj and g 77 re pcctivel) were 
found Wliclhcr or not this is a true racal dd 
ference is n t dear but it seems probable that a 
l>art of the liscrcpanc) at least is to be explained 
in terms cf the greater number of induced abor 
II ns on the part of the white patients 

Tlic mean age f the patients in the encs was 
17 years j months a liguie considerably higher 
than that found (or the general diuc pcpulauon 
(33 vears 10 months) Similarlv onlv 1 o per 
cent of the abortions occurred in primi lavulx 
although more than half of the total cbnic p 3 
I ents (s4 per «nO were pregnant for the mt 
time InicrcMi liffercnres were found in age 
anl|Mrit ai t t tv|>c fal rti n in I the 


TABLE IV~PKE\JOUS ABORTIONS 


INt™ b.r. u 

Oi«f 



T M 

T ulp« u lie 

4 S 

t 9 

1 3 S S6 

V)SI 

T Ir IV UucJ dj xr mJpxnv 

0 9 

Lose 

t 

it 

pro 1 6j 8 , 

SI S 

S« 

fr^i 

1 M 

(K <u V<Ri 1 ,88 

9 S 

86 

I Soo 


SPO t« « 1 6 

«« 



fi 

1 8 PR ui Lori u { 

< 4 

»o 

I S 

6 1 

4 si ID Inrt 1 ) Ji 


661 

J 


A 8 1^ 1 bu ^ per 



*6 



group with pontaneous termination was much 
younger and contained twice as high ajiercenta e 
of pnmiparx as did the operative group In 
general Lhe missed abortion senes approiiirateil 
the operative group in characteristics ol race 
age and parity more closely than the pontan 
ecus Naturally the patients with therapeutic 
abortions were largely muUipars and in the older 
age groups 

Table 111 indicates the social status of the pa 
licnls m the senes although it is not our intention 
to suggest that the figures are characUnstic in 
tbisre pect for abortions to general liuioterist 
log to note that the incidence of unmarried pa 
uenls is twice as high (ax So per cent) m the gen 
cral clinic population as m this sents a figure to 
be explained in terms of the large number tf 
colored women cared for by the service and aLo 
since the clinic delivers the inmates of a home for 
unmarried while women 

Table 1 \ indicates the proportion of patients 
in the <cries who had bad previous aborlions and 
also the number of abortions which they had It 
will be noted that almost two-fifths (3908 per 
cent) of the total patients had miwrarncd one or 
more limes prcvnouslv the incidence being high 
cst in the missed abortion group (48 39 jicr cent) 
and lowest m the pontanccus tyi« (37 9 * 
cent) Excluding pnmiparx wc < blamed the 
high figure of 46 63 per cent previous abortions 
The majonly of these patients have a history of 
only one prevnous abortion but o\ cr one fifth of 
tbem bad had three or more Furthermore the 
incidence of this latter lyT'C of patient was much 
biohcr in the operative than in lie rpontancou 
group the |>crctntagcs being 4 54 and 14 9 
rc*pcciivelv tour patients in the total ‘cni 
claimed to ha c had 10 or more abortions. 

On mvc-tigating the ccmi xte cbslctrical his 
l rv <f the paiienis in tl IS vncs excluding ih ><c 
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fABLE V — INTERVAL 


i 

Sponta 

lime bince last delixery neous 

’ erf 

1 "0 

Oper 

aU\e 

% 

Mis ed 

/O 

Thera 

pcutic 

% 

Total 

% 

Less than i year | 

47 33 

43 IQ 

S 2 63 

47 41 

45 18 

I jear 

32 

27 4S 

36 S4 

ii 48 

25 51 

2 years 

12 20 

II ss 

Bi 

B9 


3 years 


m 

0 QO 

El 


4 years and over 


B 

0 QO 

13 33 

io Qi 


(Excluding, pnmipari: and unWnovm) 


T\BLE VI — ^DURATION OR PREGNANCY 


Duration 

Spontan 
eous — % 

Opera 

Missed 

>0 

Thera 
peutic— % 

Spontan 
eous and 
operative 
only 

Total-*^ 

x~ 4 weeks 

0 4Q 

2 40 

0 00 

0 CO 

I 

S weeks 

7 64 

IS go 

0 00 

12 42 

12 3 a 

Q-12 weeks 

22 66 I 

34 57 

11 54 

31 68 

29 46 

13-16 weeks 

xg 21 

25 14 

^ Ss 

71 74 1 

22 60 

17-20 weeks 

17 qS 

12 57 

23 08 

I 2 23 ! 

14 89 

21-24 weeks 

14 04 

1 i 3 

3 35 

II z8 

S gS 

and 

over 

17 95 

4 14 

s7 

7 45 

to 13 

Mean duration 

li6w sd 

12 W 4 d 

24 w 0 d 

14 w id 

14 W 3 d 


with therapeutic abortion, it was found that 39 51 
per cent of the total pregnancies had terminated 
prior to a period of viability of the fetus It is not 
our contention that this rate of 2 out of 5 preg- 
nancies terminating as abortions holds for the 
general childbearing population It is, however, 
our impression that it may be characteristic for 
a clinic population composed of women from the 
tenement districts of a large city, who begin 
bearing children early and repeat their pregnan- 
cies at close intervals 

Table V gives the interval between last preg- 
nancy and one ending in abortion 

It has been suggested that the aborUon rate 
increases m women repeating the childbeanng 
process at frequent intervals In the senes under 
analysis, containing 83 per cent multipart, the 
large majority of patients had undergone a pre- 
vious pregnancy recently Thus 45 per cent had 
been dehvered less than 1 year and 70 per cent 
less than 2 years prior to the gestation terminat- 
ing in abortion This not only indicates the fer- 
tility and close spaang of pregnanaes in women 
of this type, but is, lu our opinion, suggestive evi- 
dence of an increased abortion rate among them 
In a similar senes in which the pregnancy went to 
term, we found the conception occurring within a 
vear of the previous delivery in only 30 per cent 


TABLE VII ^ — DERATION OR SYSIPTOXIS 
BEFORE COMPLETION OR ABORTION 


Duration 

t 

Spontnn 

1 eous — % 

1 

[ 

Opera- 
tive — % 

1 

Misled 

% 

Spontan- 
1 eous and 
operativ e 

1 onlj 

TotaI—% 

1— 4 weeks 1 

so 04 

59 42 ] 

20 00 

55 22 

5- 8 weeks 

32 oS 

26 Si I 

70 00 

30 33 

(>-i2 weeks 

13 21 ; 

7 25 ; 

0 00 

8 46 

xy weeks and over 

3 78 

C 52 

xo 00 j 

5 97 

Mean duration 

4H 4 d 

4 n 3 <1 

6 w 3d 

4 w 4 d 


Table VI indicates the time interval in weeks 
between the onset of the last regular menstrual 
period and the completion of abortion It will be 
noted that the incidence of cases occurring m the 
first 8 weeks was more than twice as high in the 
operative {18 30 per cent) as in the spontaneous 
(8 13 per cent) group Conversely 50 00 per cent 
ot the spontaneous abortions occurred after the 
fourth lunar month, as contrasted with 21 99 per 
cent for the operative type The mean interval 
was 16 weeks 5 days for the spontaneous group, as 
contrasted with 12 weeks 4 days for the opera- 
tive, while for missed abortions 24 weeks elapsed 
It IS interesting to note that for the three groups 
— spontaneous, operative, and missed — the total 
duration was closely in terms of lunar months, 
which might be interpreted in terms of the “men- 
strual wave” as an associated factor 

Table VII indicates the interval between the 
onset of symptoms, lower abdominal cramps and 
bleeding, and the time of completion of the abor- 
Uon Little difference was noted between the 
spontaneous and operative types, but for missed 
abortion 6 weeks elapsed between onset of pre- 
momtory signs and the expulsion of the ovum In 
one-seventh of the total cases, excludmg missed 
abortion, more than 8 weeks elapsed, m many in- 
stances probably indicaUng a prolonged period 
of retention of the product of conception subse- 
quent to death of the fetus 
Number of days of hospitalization Nine days 
was the average term of hospitalization required 
for the spontaneous, operative, and missed abor- 
tion groups In the therapeutic type the period was 
necessanly longer (21 days), because of the medi- 
cal complicauons which had been the mdicaUon 
for the premature termmation of the pregnancy 
Ten per cent of the patients with spontaneous or 
operative completion had to be kept in bed for 
over 2 weeks, and 5 per cent for 3 weeks or more 
In several instances prolonged hospitabzation of 
50 days or more was necessary because of mfec- 
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Uon and 3 patients were obser%ed for more than 
3 months These fibres are included to empha 
size the importance ol the abortion problem eco- 
nomically to both the patient and the ho ptial 

The de&niuon o( intrapartum infection em 
ploy ed at the chmc is a temperature of too 4 de 
grccs F or abote occurring prior to the compic 
Uon of abortion and not due to extragemtal 
causes The clinic policy has been one of non 
interference m cases of incomplete infected abor 
Uon unless necessitated by hemorrhage until 
clinical signs of the infection hate subsided It 
mil be seen from Table VIII that one suth of the 
spontaneous and one fourth of the operative 
cases manifested a febrile reaction prior to com 
pleuon Excluding therapeutic abortion the 
mean incidence of intrapartum infection was at 10 
per cent which may be contrasted with the bguic 
of 3 55 per cent occurring m patients delivered at 
or near term 

It IS the custom of the dime (0 di 3 gDO<« pucr 
ptral infection chiucally ui the pieseticc of fevci 
(too 4 degrees F or above) on 2 days of tbepucr 
penum not necessarily ucccssivc excluding tbe 
first 24 hours after delivery and after having 
ruled out other causes such as pyctius or rc.pir 
atory mfcclion ll will be seen from Table I\ 
that following abortion the puerpenum was fc 
bnle lue to puerperal mfccUon in 18 80 per cent 
of the cases the incidence being higher m the 
operative group than 1 hen completion was poo 
lancous This figure would s:cm to compare 
favorably with an incidence of 17 jo per cent in 
(cction following delivery at or near term llow 
ever the general clinic pcpuhtion is made up al 
most equally of while and bbch patients with 
puerperal i^cction occurring much more fre 
quenlly am ngihe latter whereas in the aborUon 
senes the whites outnumber the blachs two to 
one Therefore in cur cipcnence the chances 


of infection ■'eem to be greater following abortion 
than debvery at term 

Inctdettce of admUted cnmtiial procedures Ex 
duding caves of therapcuuc abortion the ica 
dcDce of admitted cnminal procedures among the 
patients of the senes was 8 97 per cent and was 
sbghtly lower m the single than m the marned 
group To what extent this figure represents the 
true picture 1$ impossible to state but in view of 
the generally Imown difhculty in procunns such 
an admission from the patient it is probably far 
too low In our experience it is extremely rare for 
a colored woman to induce an abortion upon her 
self or to hav e such a procedure done by cudwife 
or doctor The great majontv of admitted enm 
mat attempts were in the wmte portion of the 
scries and for them the incidence was 14 per 
cent 

In well ov er half of the total admitted criminal 
abortions the meth<^ employed was the intro- 
duction of 3 bougie or rubber catheter while a 
shppery elm sticL was used m about a quarter of 
the cases Two other methods admitted by a 
number of the patients were the mtrovluction of 
3 sound Of other meta) mslrumenl and the m 
serlion of a sea tangle lent \ pencil halpin 
nut pick or glass rod was used by the occasional 
patient and one woman induced abortion bv the 
intra utenne injccliun of turpentine 

The indications for surgical interference in the 
operative and missed abortion groups together 
with the JiKase conditions forming the ba-is for 
induction of the therapeutic abortions arc shown 
in Table \ It will be noted that hemorrhage of 
suiricieni degree to necessitate emptying the 
uterus occurred in over half the cases 0/ operative 
and missed abortion Infection was the indication 
for operation m only o So per cent vehich illus- 
trates the conservative pvlicv emiloyed by tbe 
clinic in this tyiic if case The four mam indica 
ti ns for the inlucti n if ihcrajiculic abortion 
were toxemia including nephntis an 1 toxemic 
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TABLE XI — CONDITION AT TIME OE OPERATION 
(PEBRILE OR afebrile) 


Condition nt timcof operation 

Operative 

% 

Missed 

% 

Tierapeu- 
tic— % 

Ftbnie 

13 04 

15 00 

S 00 

Aiebrile 

36 80 

85 00 

95 00 

Information lacking 

0 16 

0 00 
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TABLE XII — INTRA-UTERINE CULTURES 
Organisms found Per cent 

Hemolytic streptococcus 7 83 

\erobic non hemolytic 
streptococcus i6 96 

Anaerobic streptococcus 35 65 

Streptococcus viridaas a 6r 

Undifferentiated strepto- 
coccus I 74 

Total streptococcus 74 78 

Staphylococcus aureus 3 48 

Staphylococcus albus 22 61 

Undifferentiated staphylo- 
coccus 0 96 

Total staphylococcus 33 05 

Bacillus coll 13 04 

Bacillus wclchu 3 48 

Bacillus pseudonecrophorus r 74 

Gonococcus o 87 

Diphtheroids alone a 6i 

Undifferentiated bacteria 
alone 4 35 


voimting, cardiac disease, tuberculosis, and 
psychiatric conditions, such as epilepsy, psychoses, 
and mental deficiency In the group listed “other 
conditions" are included such miscellaneous fac- 
tors as primary anemia, hydatidiform mole, 
hyperthyroidism, the fear of a third microcephalic 
child, etc 

Table XI is included to indicate that, despite 
the clinic policy of the avoidance of operative 
procedures in the presence of intra-uterme infec- 
tion, bleeding was sufEcient to necessitate com- 
pletion of the process in 13 per cent of the opera- 
tive and rs per cent of the missed abortions which 
were infected Pyehtis was the cause of fever in 
most of the 5 per cent similarly shown for the 
therapeutic cases It is our opinion that mtra- 
uterine manipulation m the presence oi frank 
mfeclion materially increases the hazards to the 
patient in terms of spread of the process 

Vn uilra-utenne culture was taken in most 
instances prior to operation, when such proce- 
dures were necessary m the presence of fever 
Cviltures were also done whenever infection de- 
veloped ifter abortion Table XU indicates the 
battenological findings from cultures taken on 
the four ty pes of cases in the senes Comment on 
this table seems unnecessary evcepi to state that 
the percentage incidemce of organisms found 
agrees rather closely with findings similarly ob- 
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tained from a senes of cultures on patients with 
chmeal puerperal infection following dehvery 
at or near term Only two differences manifested 
themselves, the incidence of anaerobic strepto- 
coccus was lower and that of the colon bacillus 
higher m the abortion than in the term delivery 
group 

Of the total 2,287 cases of abortion in the senes, 
there were 49 maternal deaths, of these 23 pa- 
tients were febrile and 26 afebrile on admission 
to the hospital The gross death rate, excluding 
therapeutic abortions, was i 700 per cent and was 
highest in the missed and lowest in the spon- 
taneous abortion group However, the high rate 
m the missed abortion series may be discarded, 
since It represents one death from infection in a 
total of 41 cases The mortality rate of 5 226 per 
cent in the therapeutic abortion group was to be 
expected and m most cases was due to the condi- 
tion necessitatmg the interruption of pregnancy 
Thus 19 of the deaths were due to unrelated 
causes, such as nephritis, toxemia, vomiting, car- 
diac disease, lobar pneumonia, carcinoma, and 
typhoid fever, leaving a mortality due to infection 
of r 35 ° per cent, excluding therapeutic abortion 
The patients constituting the senes have been 
divided according to whether or not they showed 
signs of clinical infection m terras of fever at the 
time of admission to the hospital This division 
is not an accurate one, smee undoubtedly some of 
the women were infected pnor to admission, al- 
though the condition bad not yet prewessed 
sufticiently to produce fever Again excludinc 
therapeutic aborUons, the mortality rate due to 
infection, in patients afebnle oa aamission, was 
o 250 per cent, or i m 400, with all the deaths 
occurring m the operative group The higher rate 
of I TOO per cent was obtamed for the group “fe- 
bnle on aam.ss.on " It is interesung to note that 
n no instance was hemorrhage the immediate 
cause of death, alAough it undoubtedly contrib- 
uted m a tenally through a lowenng of reStSce 
to mfection m a number of them 
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DEDUCnONS 

The esperience of this cluuc has in our opuuon 
substantiated the wisdom of the hands ofl 
pohcy in cases of infected abortion Onl^ when 
hemorrhage is sufficient to necessitate immediate 
emptjing of the uterus should operatiie proce 
dures be undertaken in such patients During the 
uaiUng period supportive therapy and Fowlers 
position supplemented by the use of frequent 
small blood transfusions (250 c cm ) seems to offer 
the best results Even m those patients who are 
admitted fever free but m whom there is any 
question of previous intra utenne mampulation 
It IS better to wait 34 to 48 hours in order that a 
latent infection if present ma> manifest itself 
It IS our conviction that any manipulation and 
particularly instrumental curettage materially 
increases the hazards to the patient through re 
moving the leucocjtic defense wall within the 
uterus During the early dajs of the cbnic 2 
deaths from septiceima occurred 48 hours after 
curettage in patients of this type Moreover for 
the protection of the phv sician it is recommended 
that an intra uterine culture be taken prior to an> 
operative procedure m any suspiaous or franU) 
infected case The safety of distal as contrasted 
w ith instrumental curettage cannot be loo highl> 
emphasized 

In the missed abortion group it is believed that 
waiting is again the most sitisfactory pohc> In a 
number of cases several weeks have elapsed be 
tween diagnosis and the actual passage of the 

C roduct of conception with operative procedures 
eing employed on1> when necessitated by the 
physical or mental condition of the patient 
Finall> when therapeutic abortion is necessary 
It IS important to defer operation if pos ible until 
the patient s general condition has reached its 
maximum improvement and to perform the ma 
nipulation necessary under the most rigid surgical 


An analysis has been made of the records of 
2 287 cases of abortion treated by the Obstetneal 
Service of the Johns Hopluns Hospital over a 
penodof 38 years These cases have been divided 
according to type as spontaneous operative 
missed and therapeutic The/followingis a sum 
mary of the points resulting ftom this analysis 
Abortions of all types comprised 7 60 per cent 
of the total clinic admissions in a senes of over 
30 000 patients observed by the service OmilUng 
pregnancies terminated for therapeutic reasons 
38 15 per cent of the abortions were completed 
pontaneously and 59 80 per cent by operative 
means while 2 05 per cent were cases of missed 


abortion The general cUnic population is com 
posed about equally of white and black paUents 
while for the aborUon senes 63 45 per cent were 
white and 36 S5 per cent black A definite racial 
difference was noted accordmg to the type of 
abortion and the percentages of white paUents 
were 52 6g 63 85 and 70 23 for the spontaneous 
missed and operative groups respectively The 
mean age of patients in this abortion senes was 3 
years 7 months greater than that of the general 
cknic population The average patient w ilh spon 
taneous abortion was 25 years s months old and 
28 years 9 months m the operative group Only 
17 *0 per cent of the patients with abortion were 
pregnant for the tirst time although pnmi 
gravid® comprise 3469 per cent of the general 
clinic population The inadence of prmupara in 
the operative group was only 12 per cent as con 
trasted with the figures of 22 and 25 per cent for 
the missed and spontaneous types respectively 
Conversely 38 per cent of the operative abortion 
patients had had 5 or more previous pregnancies 
while this was true m only 24 per cent of ue spon 
taneous cases Thirty mne and eight hundredths 
per Cent of the paUents had had one or more pre 
vious aborUons and excluding pnmiparx 46 62 
per Cent The lowest incidence was 10 the spon 
taneous and the highest in the missed abortion 
group kpproximatefy one fourth oi the paUents 
with previous abortion in the operative group had 
bad three or more whereas this was true of only 
one «ventli of the spontaneous cases The com 
plete obstetrical history of the patients m the se 
ries Was analyzed andit waslound that 39 51 per 
cent of the total pregnancies had terminated prior 
to the period of v labihty for the child Excluding 
pnmiparx 45 18 per cent of the patients had had 
a pregnancy less than a y ear prior to the one end 
iDg IQ abortion and 70 69 per cent of them less 
tbanzyears Only ii per cent of the women had 
not been pregnant within the previous 4 years 
The mean duration of pregnancy at the time of 
completion of the abortion was 14 weeks 3 days 
and was 4 weeks longer m the spontaneous than 
in the operaUve group The average duration of 
symptoms (abdominal cramps or bleeding) before 
compleuon of the aborUon was 4 weeks 4 days 
Intrapartum infection in terms of temperature 
elevation to 100 4 degrees F or abov e prior to the 
compleUonofaborlion was noted in 31 10 percent 
of the total senes and was much more common 
in the operaUve than in the spontaneous group 
Only 2 44 per cent of the aborUons induced for 
therapeutic reasons ev jdenced intrapartum infec 
tion and this incidence is almost identical with 
that occurnng in patients debvered at or rear 



PECKHAM ABORTION 


term >Mlowing for the increased rate of puerperal 
infection found in black as contrasted with white 
women, the incidence of this comphcation was 
somewhat higher in this senes than in the clmic’s 
experience with patients delivered at term Puer- 
peral infection occurred most commonly in the 
missed abortion group and least so in the spon- 
taneous group Nineteen per cent of the patients 
with therapeutic abortion had febrile puerperia, 
due to intra-uterine infecbon Only 9 per cent of 
the patients m the series admitted criminal at- 
tempts at induction of abortion It is our e\pen- 
ence that the negress makes such attempts very 
rarely and omitting them, the incidence becomes 
14 per cent The indication for operative com- 
pletion of abortion was hemorrhage m over half 
of the cases in the operative and missed groups 
Toxemia, psychiatric disease, cardiac disease, and 
tuberculosis, in the order given, were the major 
indications for the induction of therapeutic abor- 
tions 

Although It is a matter of dime policy not 
to interfere in cases of infected abortion, >et in 
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approximately one-seventh of the operative and 
missed groups, hemorrhage was sufhaent to neces- 
sitate emptying the uterus in the presence of 
fever Some variety of streptococcus w as obtained 
from 75 per cent of the intra-uterine cultures 
taken on infected cases The bactena found, as 
well as the incidence of each tv'pe, were approxi- 
mately the same as in a senes of patients with 
puerperal infection following delivery^ at or near 
term, except that the anaerobic streptococcus 
occurred less frequently and the colon baallus 
more often in the abortion series The gross mor- 
tality rate for the senes, excludmg therapeutic 
abortion, was i 700 per cent, and was higher in the 
operative than in the spontaneous group The 
death rate due to infection was r 350 per cent 
and among patients afebnle at the time of admis- 
sion to the hospital was o 250 per cent It is the 
opinion of this dime that a conservative policy of 
non-interference in the presence of obvuous infec- 
tion offers the best results in cases of abortion 
Repeated small transfusions of blood seem to have 
a beneficial therapeutic effect 
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THE BRAIN TUMOR REGISTRY 

J N an article recently pubbshed' Mr Hugb 
Caims of London has made a careful 
study of the intracranial tumor coses 
-which came under his supervision while acting 
as Dr Harvey Cushing s resident assistant at 
the Peter Bent Bngham Hospital m 1926- 
1937 

This study calls attention to the unique 
collection of over a ooo brain tumors with the 
microscopical preparations and records per 
taimng thereto which under the custodian 
ship of Dr Louise hiscnhardt has been set up 
in the Pathological Department of the "Vale 
School of Mcdiune as the basis of an enlarging 
source of information concerning Icsons of 
this special type It al^o gives on indtcabon 
of the purposes to which the coIIccUod may 
be put and emphasucs the manner m which it 
IS certain to become increasingly -valuable for 
future studies of a similar kind m >ears to 
come 



There is much still to be learned about brain 
tumore many of which have not as yet even 
been satisfactorily dassmed It is onlj by 
continued study that the life historj 0/ one 
alter another of the many varieties can be 
fully worked out so that the expectation of 
life and the relative freedom from mcapaata 
lion after operation of a given t>-pe of tumor 
found m a particular situation can be known 
at the time it is first brought to new >ol 
until the behavior of every kind of tumor is 
thoroughly understood by the person who at 
tempts surgically to deal with them can it be 
deaded which particular form of intervention 
whether by extirpation or irradiation will 
give tbe lowest operative mortality and at the 
same time the longest survival period with 
the least impairment of the afllictcd individ 
ual s intellectual and physical capaaty to earn 
his livelihood 

Mr Cairns paper represents a new type of 
report of surgical end results and it is par 
ticularly important m the case of pathological 
lesions of the sort with which he has dealt 
Surgeons heretofore have been satisfied to 
work out the operative mortality percentages 
and the survival periods for tumors of «pcaal 
kinds but to try to determine after a given 
period what the survivors have been good for 
and to what degree the spared life has been 
worth living is something altogether nen 
Such a study is only possible when records 
arc of the best and when the relation of pa 
Uents and surgeon has been on an unusually 
intimate basis 

In his prefatory note Dr Cushing afers 
to certain matters which might be regarded as 
controversial one of them being the question 





EDITORIALS 


117 


of to what extent outside discnmination and 
selection of cases might affect a surgeon’s 
mortality percentages and survival penods 
He would probably be the first to acknowledge 
that his knoivn interest in pituitary disorders 
led patients with adenomas to frequent his 
dime, doubtless on the family doctor’s advice, 
but beyond this it is difficult to beheve that 
there was any discrimination made in the type 
of cases recommended to the Bngham dmic 
for diagnosis and treatment Certainly those 
who worked there know that no discrimination 
was made between favorable and unfavorable 
cases once the patients arrived It was most 
unusual for the neurologists, ophthalmologists, 
or physicians who referred patients to do 
more than make a tentative localizing diag- 
nosis except, naturally enough, m the case of 
acoustic tumors, m which the localizmg diag- 
nosis usually indicated the nature of the 
tumor as well 

It should be remembered, also, that until 
a pathological classification was worked out 
upon the tumors encountered m Cushmg’s 
clinic, no attempt had been made to dis- 
tmguish between different types of gliomas, 
either before or after operation Until tumors 
were classified and the life history of some of 
them worked out, there was no possibihty of 
discrimmatmg before operation between fav- 
orable and unfavorable cases It was felt 
that every case of intracranial tumor called 
for an operation, and some still beheve m fol- 
lowing this rule today even in the case of the 
highly malignant cerebral glioblastoma multi- 
forme and the cerebellar medulloblastoma 
Cairns’ study of 157 patients with verified 
intracramal tumors operated upon in 1926- 
1927 by Dr Cushing covers the pathological 
type of the tumor, its situation, and the condi- 
tion of each patient seven to nine years after 
operation Sixty-three patients were still 
alive and 37 of those were living useful lives 


The best late results were obtained in cere- 
bellar astrocytomas, cholesteatomas, menin- 
giomas, pituitary adenomas, and m a small 
proportion of acoustic neunnomas 

The illummating “longest known survival” 
figures which Dr Eisenhardt has added to 
Mr Cairns’ tables showing a four year surviv- 
al for a glioblastoma and a seven year plus 
survival for a medulloblastoma makes one feel 
that in view of his mability to make an abso- 
lutely correct pre-operative pathological diag- 
nosis, a surgeon is scarcely justified in refusmg 
operation because a tumor is presumably 
malignant and the surgical exposure is known 
to have a high percentage of postoperative 
fatahties 

rOle of preliminary medi- 
cation IN ANESTHESIA 

P RELIMINARY medication has so 
developed that now it is a benefit to 
surgeons, obstetriaans, patients, and 
especially to anesthetists The patient is bene- 
fited by obtaining a good rest the mght before 
the operation, his energy is conserved, and he 
is brought to the operatmg room far less fear- 
ful and apprehensive than formerly was pos- 
sible without depressing his vitahty The wide 
chmeal apphcation of the barbiturates has re- 
sulted in the development of speaal prepara- 
tions of them so that now specific results can 
be obtained It is recogmzed that when these 
drugs are themselves not used to produce the 
anesthesia, fortunately the dose of the drug, 
rather than the method of administration is 
important it has been found that the use of 
small doses of barbiturates, together with 
morphine and atropine, in preliminary medi- 
cation, permit wider choice of anesthetic 
agents than was possible before the barbitu- 
rates came mto use If preliminary medica- 
tion is given, patients do not complain much 
about the admmistration of local anesthetic 
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agents whether they are given for local 
spinal or regional anesthesia In the field of 
local anesthesia the barbiturates are cer 
tainl> the agents of choice for preliminary 
medication because they tend to neutralize 
ont of the toxic effects of local anesthetic 
agents namely their tendency to cause con 
vulsions V further benefit in the use of the 
barbiturates is that they increase the toler 
ance of the patient for the epinephrine which 
IS usually combined with the local anesthetic 
ajjCnl PatKnts who are fcariul and those 
whose fear continues for many hours pre 
operatively do not tolerate epincphnnc well 
Since preliminary medication has been cm 
ployed It has been possible to give gaseous 
anesthetic agents combined with amounts of 
ether smaller than were necessary before and 
ether Vi hen administered by the drop method 
can be used in smaller quantities The anes 
thctist IS able to produce anesthesia with 
quiet breathing and relaxation more quickly 
and more easily and without produong as 
profound a degree of narcosis Other factors 
that help to accomplish these same results 
but which Cannot be stressed here arc the use 
of Magill s intratracheal tube the use of 
balanced anesthesia which is the combination 
of small amounts of several anesthetic agents 
each giv cn by an appropriate method and the 
use of tnbromethyl alcohol in amylene h> 
drate (avcrtin) for basal anesthesia Although 
this use of aecrtin might be considered under 
preliminary medication and its benefits arc 
recognized it is not included in this discussion 
The barbiturates when administered at the 
proper time m labor hav c been of such benefit 
that they arc very widely used The obstet 
naan has found that small doses followed by 
administration of anesthetic agents have 
been benefiaal in most cases The great 
cst gtKxl for the greatest number has been 
brought about by the judicious use of drugs 


that have borne part of the burden of plac 
mg the patient m a condition m which 
anesthesia or analgesia could be produced 
with a minimum of disturbance on the part 
of the patient and with a minimum of effort 
on the part of the anesthetist the surgeon 
and the obstetnaan 

Many drugs have been used for sedation 
and for the av crage person relatively mexpen 
sive drugs arc adequate The fact that some 
of the more modem drugs are expensive i 
usually the argument given against presenb 
ing them Experience leads to the belief how 
ever that modern pharmaceutical chemists 
have kept pace with modem needs and that 
some recently developed drugs are definitely 
supenor to older ones There is a dUIcrcnce 
clinically in the efiect of two barbiturates 
such as barbital and pentobarbital sodium 
and these differences must be kept m mind 
espeaally in the management of surgical pa 
tients Relatively short periods of rest sepa 
rated by periods of relative freedom from the 
effects of medication arc invaluable to those 
in charge of the postoperativ e care of patients 
1 rolongcd periods of sleep or unconsaousness 
might lead to confusion as to whether the 
sleep or unconsciousness was attnbutablc to 
the prolonged action of a drug or to some new 
pathological condition 

The combined effect of a barbiturate and 
morphine is to reduce the minute volume of 
respiration and for that and other reasons 
such as the idiosyncrasy of certam individuals 
to certam drugs a routine dose should not be 
employed fhe effect desired is quiet and 
fre^om from fear but not inability of the 
patient to walk alone or to answer questions 
If a general anesthetic agent is admimsttred 
following heavy preliminary medication it is 
not unenramon for respiration to be greatly 
deprcssc«l before relaxation can be produced 
Under such arcumslanccs the surgical pro 
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cedures may be interfered \vitb This is espe- 
cially true when anesthesia is produced by 
a dm inistration of ether by the open drop 
method but depression of respiration is of 
much less importance when block anesthesia 
or local infiltration is combined with gas anes- 
thesia The use of atropine is of value when 
anesthesia is produced by inhalation The 
dose, however, need not be large, for the 
average adult it is about 1/150 grain (o 0004 
gram) It is especially useful when children 
are anesthetized, depending on their weight, 
they may tolerate a dose of 1/300 gram 
(o 0002 gram), which is a relatively greater 
dose for their size than that given to adults 
Aside from the hypnotic effect of barbi- 


turates, there is recent expenmental evidence 
which seems to corroborate clinical impressions 
that the onset of shock is usually delayed 
if barbiturates have been used However 
barbiturates given preliminary to blood 
transfusion and to intravenous administra- 
tion of solutions make the procedures easier 
for the recipients to tolerate and may minimize 
the untoward reactions Recent work, also, 
has tended to show that the effects of particu- 
lar anesthetic agents are especially influenced 
by particular kinds of preliminary medication 
and that, accordingly, the anesthetic agent 
and the method of its administration should 
be chosen with knowledge of what preliminary 
medication has been used John S Lundy 
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JOHN RIDLON 

J OHN RIDLON v,as bom m the township of Clarendon Rutland County 
Vermont onNo\ember24 1852 He was one of three boys but the two 
others died m infancy His father Noel Potter Ridlon was a fanner who 
became a dairyman just before the Civil War His mother was Nancy Bromley 
Hulett Ridlon of lawlet one of thirteen children Dr Ridlon alnajs spoie 
highly of his Grandmother Ridlon whose husband died at the early ageof fiftj five 
and who with forty acres af land and about eight hundred dollars m money at 
interest raised eight children and five grandchildren 

When John was fourteen his father was Ullcd m a railway acadent while 
driving home from Rutland The next year be and his mother left the farm for 
Poultiicy Vermont where he attended a commeraal college Not long after 
ward they went to Marengo Ulmois making the tnp over the New Yorl Central 
and Itfichigan Centra! railroads before the days of sleepers diners or even wash 
basins on the tram At this tune there came an opportunity to sell the Vermont 
tarm which was supposed to contain marble and John and his mother were left 
m comfortable possession of about fifteen thousand dollars 

During the next few years Ridlon worked at various times as book salesman 
grocery clerk aad helper to a a%il eogioccnog corps His mother remamed 
\(tcr contracting malana and losing eighteen pounds in weight John returned to 
Vermont Co attend the Vermont Central Institute and later Tufts College 
Through a miscarriage of college justice he was expelled from Tufts at the end 
of his sophomore yeir and so went to the University of Chicago graduating in 
1875 An early indication of intellectual independence was his class oration on 
The Infallibility of the Pope its departure from orthodoxy creating a sUr m 
that Baptist institution 

At his \anous colleges Kidlon played baseball taught boxing and fenang 
organized a debating dub started a library and pulled No 5 on the crew He 
also play cd ba->s vnol m the orchestra and became a member of Theta Della Chi 
Delta Kappa Lpsilon and other college soacUes In 1899 he was recalled to 
Tufts to receive an Honorary M A degree and again in 19 6 to be awarded the 
degree of be B 

In 1875 Ridlon entered the College of Physiaans and Surgeons m New York 
withlrof F G Scguin as his preceptor When he graduated March i 1S78 he 
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was Class Marshal He obtained a staff position at St Luke’s Hospital in New 
York, serving as house officer for two jears On June 4j iS 79 j ff® married Emily 
Caroline Robinson of Newport, Rhode Island iirs Ridlon’s father was a sea 
captain of many years’ service From him they inhented the home at No i 
Sea View Avenue in New^iort where were spent the last years of Dr Ridlon’s life 
Dr Ridlon left St Luke’s Hospital m iSSo at the time their first child was 
born For the next two years he was m general practice at 152nd Street and St 
Nicholas Axenue In 1S80 also he recened his first orthopedic appointment as 
assistant to Dr New'ton M Shaffer at St Luke’s Hospital, going later to the 
New York Orthopedic Hospital and Dispensary- 

Dr Ridlon was one of the first in America to be attracted to the work of Hugh 
Owen Thomas in Liverpool He w ent to see Thomas’ work first hand, and became 
one of his very few close friends and a lifelong friend and associate ot Thomas’ 
nephew and successor, Sir Robert Jones When Dr Ridlon visited Mr Thomas 
first he expressed skepticism as to the results claimed for the Thomas traction 
splints in hip, knee, and ankle disease Mr Thomas was able to convince him of 
their utihty and efficiency, however, and Dr Ridlon became and remained the 
leading American exponent of Thomas’ pnnciples of treatment for diseases and 
injunes of the extremities Thomas’ splints and the principles he taught received 
world wide recogmtion during the World War and led to the saving of thousands 
of fives and limbs 

WTien Dr Ridlon returned from Liverpool in 18S7 he made and applied at St 
Luke’s Hospital the first Thomas hip splint ever to be used in this country' tor 
tuberculous hip disease Dr Shaffer ordered the splmt removed but Dr Ridlon 
refused to remove it on the ground that he was responsible for the welfare of the 
patient At the end of his year’s service Dr Shaffer prevented his reappointment 
and Dr Ridlon went wuth Dr McBurney to the Vanderbilt Clinic A little later, 
when Dr Gibney was elected to a professorship which Dr Ridlon had expected, 
he moved, in 1889, to Chicago Concermng the New York controv ersy over the 
use of the Thomas splint, it is interesting to read in Dr Judson’s book (1905) 
“Flexion and abduction [in hip disease] are rapidly reduced by the use of ilr 
Thomas’ hip splint in the skillful hands of Dr Ridlon ” 

In June, 1890, Dr Ridlon returned to Europe to assist in the organization of 
an orthopedic section of the International Medical Congress He called upon 
Grattan (of the osteoclast) at Cork, Thomas and Jones at Liverpool, George 
Arthur Wnght at Manchester, Florian Beely of Berim, and many others Dr 
Ridlon and T L Stedman of New York had been commissioned by the Neu 
York Medical Record to report the Congress Dr Ridlon gathered the news while 
Dr Stedman, from his room at the Kaiserhof Hotel, cabled fifteen thousand 

words to New York, thus “scooping” all other American medical journals by 
two weeks' ^ 
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When Dr Ridlon came to Chicato In *889 he was made instructor in ortho 
pcdic surgery at Northwestern University by Dr S S Davis I \ year later 
he was made prolcssoi and -erved ior sixteen years Sub equcnlly he was 
professor at Rush for three years professor anti secretary of the faculty at the 
Woman s Medical College for three years orthopedic surgeon at St Lule s Hos- 
pital for ten years and attending orthopedic surgeon for a time at Michael Reese 
Ho pitil Ifcorganucdthcorlhopctlicserviccsofthcnvanstonllo^pitalandthe 
Home for Destitute Crippled Children He was chief surgeon at the latter insti 
tution for tw enty y cars Icav mg there with regra and a tinge of bitterness at being 
displaced by younger men \t the time of his retirement however he was made 
consultant and life mtmbcr of the corporation 

Dr Ridlon was a charter member ol the \mcrican Orthopedic Association 
(i8Sy) At its tenth meeting he was president In his presidential address he 
called attention to the presence of fifty two members from sixteen cities and spoke 
of the value to the association of having not on!) those from the larger centers 
with abundant opportunities to sj.c but of having also those from the smaller 
towns who had time to thmL It is significant that among those from the 
smallcrtowns atthatmcctingwcrcOillctieof^t Paul Gnffilh of Kansas City 
Moore of Minneapolis lackard from Denver Sherman from ^an Tranasco 
Stevie from St Louis and W'cigcl from Rochester all of whom have placed their 
names permanently upon the roll of honor m orthopedic surgcD 

That Dr Ridton dominated the affairs of the Amcncan Orthopedic Assoaalion 
for many y cars w as not only charged by others but admitted by himself Indeed 
he said When I returned from the International Medical Congress (m 1S90) 1 
rushed back to New kork to be m time for the meeting in Philadelphia 
Deforc t Willard was president and George F Ryan was secretary I proceeded 
to elect \ B Judson as president and myself as iccretary \t that time the 
secretary w as also treasurer and editor of the rra«J«if/;c;u I scrv ed as secretary 
for sixteen years and one year as president I was counted as Boss of the 
Association because 1 elected every officer except Weigel during that ume 
Dr Ridlon later completed the unexpired war terms as secretary for Ralph 
Fitch of Buffalo in 1915 and for the wntcr in iqiS 

For several years Dr Ridlon served on the cdilonal staff of Sukuerv G''^ 
cotoCYAND OnSTETSicsand did much to assist the stall in buildmg up the journal 
At sixty five Dr Ridlon reportcti September sr 1917 for active military duty 
at Fort Benjamm Harnson lie had already joined the Medical Reserve Corps 
m 1909 and had attended a I lattsburg Medical Training Camp m 1916 During 
his military service Dr Ridlon was instructor and ui'spcctor in orthopedic sur 
gery at various forts and camps finally becoming instructor in the Army Medical 
School from which he was honorably discharged February 8 1919 Later he 
joined the Public Health Reserve serving at the U S Marine Hospital and later 
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at the Veteranb Hospital from which he was transferred to the Edward Hines Jr 
Hospital in Chicago when that institution was established 

One of Dr Ridlon’s outstanding characteristics was his generosity both pro- 
fessionally and financially to younger men There was never a time when he 
tt'ould not give his energy or his money to assist especially one who was disposed 
to devote himself to the study and practice of orthopedic surgerj' ilany of the 
men of rising prominence m the middle west and even the far west have been Dr 
Ridlon’s students in orthopedic surgery, a number having been undergraduates 
dunng his professorship at Northwestern University 

In 1923 it was the privilege and pleasure of this group of students and a few 
other friends of Dr Ridlon to gather in Chicago and to present to him and ^ilrs 
Ridlon the fine portrait painted by ilr Carl Bohnen which hangs m the Archibald 
Church Library of Northwestern University Medical School At the close of the 
presentation exercises, Dr Ridlon remarked that he realized for the first time that 
he had always had what he knew he had always wanted, namely, the friendship 
and regard of the men whom he had looked upon somewhat too formally as 
students and professional colleagues 

After 192S Dr Ridlon retired from practice in Chicago to make his home at 
Neivport, Rhode Island Even as he approached eighty years of age, however, he 
remained active During 1931 he conducted an inspection of the school children 
of Newport for physical defects He traveled to meetings of his orthopedic asso- 
ciates m Boston, New York, and elsewhere, and m 1933 was guest of honor at the 
Washmgton, D C meetmg of the American Orthopedic Association under the 
presidency of Dr Arthur Steindier For several years he applied himself almost 
daily to typewriting notes regarding the personalities and surgical expenences of 
his earher da>s He kept alive an extensive correspondence with many of the 
men m orthopedic practice in whom he always maintained a keen personal and 
professional interest 

When he left Chicago, Dr Ridlon distnbuted a small but choice collection of 
books on the history and practice of orthopedic surgery ]\Iany of these are to 
be found now m the special collection accumulating under the direction of the 
writer in the hbrary of the American College of Surgeons in Chicago The 
forthcoming catalogue of this collection will contain many references to Dr Ridlon 
and many quotations from his letters and conversations 

Dr Ridlon s patients, pupils, and professional contemporaries will ahvays hold 
him m high esteem His devotion to his specialty and his ideals for the care of his 
patients were often expressed in cnticism of those who fell short of his standards 
Those who profited by bs teaching and by the example of his methods, however 
cannot but feel that they are much the better for his guidance, for his industry’ 
and for his constant inspiration H WiXNr “ 
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SURGfcRY GYNECOLOGY \ND OBSTEfRlCS 


Joseph J EUer diseases oo ear nose and throat by 
Dr Wallace Morrison 

This b«ok can be recommended as the best text 
book on electrotherapy J S Cocitsk 


toncally and referential!} complete raakcsthiiol 
ume too ponderous for practical use It loses its 
value even as an enc>dopedia and reference nork 
RitcrffA Kris 


'^HE second part of the second half of the fourth 
solume of Stoeckel $ llandbuch der GynotkiAoi e* 
devotes eleven hundred pages to the roentgen treat 
ment of malignant tumors This \oIume bke the 
brst ball uhich dealt nith non malignant tumors is 
eDC>dopedic in character It contains over tno 
hundred pages of finely pimted references of the 
entire world literature 

This work IS open to the same crUtetsms i hich 
were voiced in connection with the first half of the 
lork which was written b> the same authors 
Wintz and Wittenbeck have made the s ork most 
cumbersome by virtue of the fact that it is too all 
clusi e The section on the methods of technique 
include all of the methods u cd in the major clinics 
of the world Thus valuable pace has been devoted 
to a tiresome and en Uess repetition of methods 
many of wbidi are antiquated and have been dis 
carded. This attempt to make each section bis 
V u It vs . G leeu iJ I 4 Ed 1(4 Sr 
W b U«ci I V I 4 b 11— ‘KLuk 4 gyeMk to uck lt«« 
hv £ 4 pu —r 8 Saadi 4 boeurtit (xwbvwcbb 
Br if W t d F W keck. SI S J r B«rsiii iS 


T\ bis volume devoted to var injuries Car! 

FranztUscussestbefollowingsubjects shockand 
collapse injuries of the soft p ris suppuratiie and 
putr^active leound infection injunesofarteresand 
sites for bgation injuries of peripheral nerves and 
the central nervous SI stem injure and isfeciio s 
of jomts the techniq e of joint resection and dis 
articulation gunshot fractures injuries of the scalp 
skull face mouth and e)cs injuries of the thoracic 
cage and abdomen 

It IS obvious of course that the author does not 
intend this book as an exhaustive tre tise on tiau 
matic surgery or as a source of detailed m tructioo 
tn the cate of compound injuries of plastic or 
neurologic surgery which of course it cert inly is 
not To the uninitiated it offers a rather p oramie 
V ew of ^ar surgery — its nat re its diffcult es and 
(ailuies— and hove aU the st di eisibcat ons of 
swtgical situations that TtsuU (lom the battlefield 
J R. BtessiNO 1. 
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SURGERY GYNECOLOGY VND OBSTETRICS 


Vt this jcar s Congress we will be honored bj 
the presence of a number of distinguished foreiga 
surgeons \raong those who will attend are ihe 
following Willum F Shaw Manchester Fng 
land \rchihald H Mclndoe London England 
J P Lockhart Mummery London England 
Alexander MacLennan Glasgow Scotland Josef 
Halban \icnna Austria Alan Lewton Mel 
bourne Vustralia Paul Clairmont Zurich SwiUei 
land Martin Rirschner Heidelberg Gerznanv 
Wolfgang Rosenthal Leipzig Germany Dr F 
Sauerbruch Berlin Germany and Rodolfo E 
Pasman Buenos Aires Argentina 

SPECI \I. FEATURES Of THE PROCRAU 
Special features of the program for this 5 car s 
Congress include (r) A conference on /raciures 
under the auspices of the Committee on Frac 
tures f 2) a symposium on cancer arranged by the 
Committee on the Treatment of Malignant Dis 
eases (t) a conference on industrial medicine and 
traumatic surgery under the auspices of the Com 
nuttce on Industnal Medians and Traumatic 
Surgery 

The showing of surgical motion pictures dem 
onstratjng clinical features of interest has met 
with popular acceptance in recent years and will 
be continued at this year s Congress with an en 
Urged program of films both sound and silent 
to be exhibited daily at headquarters 
itOsPlTAt COSfEBXSCE 

The annual hospital conference will open the 
Congress mth a sc sion in the Rose Garden of the 
Bellevue Stratford Hotel at roo clock on Ylonday 
mormng An mterestuig program of papers round 
table conferences and practical demonslialions 
dealing with problems related to hospital efficiency 
1 bemg prepared for sessions on hlonday Tucs 
day Wednesday and Thursday It is proposed to 
make this years program of wide interest and 
practical character through a careful selection of 
subjects to be presented and discussed by sur 
gcons and hospital execulnes particularempha is 
being directed tow ard professional standards and 
the \ntal problems reUted to ho pital economics 
IIE \DQUARTERS — TECilMCAL EXHIBITION 
Clinical Congress headquarters will be cstab 
hshed at the Bellevue Stratford Hotel which has 
unusual faabtics for accommodating the Con 
gross The grand ballroom Garden Clover and 


Red Rooms and other Urge rooms on the first and 
second floors and the roof have been reserved for 
saentihcsessionsand conferences registrationand 
dune ticket bureaus bulletm boards executive 
offices etc Thus the activities of the Congress 
will be centralized under one roof 

The Tcchmcal Exhibition will be located la the 
ballroom and adjacent Urge zooms on the second 
floor The registration and clinic ticket desk 
together with the information bureau willbeccn 
trally located as regards the exhibit rooms m 
which will be pUced the bulletin boards on which 
the daily clinical program will be posted each 
afternoon Leading manufacturers of surgical in 
stnimcats and suppbes x ray apparatus operat 
ing room lights hospital apparatus and supplies 
of all kinds ligatures dressings pharmaceuticals 
and publishers of medical books will be repre 
sented m this Exhibition 

ADVANCE REGISTRATION 

Tbe hospitals and medical schools of Pbiladel 
phia aflora accommodations for a Urge number 
of visiting surgeons but to insure against over 
crowding attendance at the Congress will be 
hmiti^ to a number that cun be comfortably 
accommodated at tbe clinics— the limit of attend 
ance being based upon tbe result of a surv ey of the 
amphitheaters operating rooms and laboratories 
of the bospiUls and medical schools to detemuoe 
their capacity forvisiton It is expected there 
fore that those surgeons who wish to attend the 
Congress will register m advance 

Admittance to all clinics and demonstrations 
mil be controlled by means of spcaaJ clinic tick 
els which plan provides an effiaent means for the 
disliibution of the visiting surgeons among th 
several clinics md insures against overcrowding 
as the number of tickets issued for any clinic w ll 
be limited to the capacity ot the room m which 
that cluuc IS pv en 

A rcoistration fee of $$ 00 is required of c r 
surgeon attending the annual Clinical Congress 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering m advance a formal receipt for tbe 
registration fee is issued which receipt is to be 
exchanged for a general admission card upon fus 
registration at headquarters This card which is 
non transferable must be presented in order to 
secure dime tickets and admission to the evening 
meetings 
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O F all industrial dusts, only two lead 
to characteristic nodular fibrosis of the 
lungs These are silica (silicon diox- 
ide) and magnesium silicate, chiefly m the 
form of asbestos, but possibly including others, 
such as talc With this decided limitation of 
the types of industrial dusts that serve as fibro- 
genetic agents, it might be assumed that dusty 
industries should present no difficulties in the 
determination of the harmfulness of the dusts 
to which exposure is provided On the con- 
trary, there are many dusty trades m which 
the nature of the dust is so uncertain, or so 
complex, that the extent of possible damage 
cannot be readily established This situation 
may be best clarified through representative 
illustrations 

In the manufacture of glass, quartz silica is 
the major raw ingredient As such, this con- 
stituent of glass is a pnme source of silicosis, 
assuming prolonged exposure and fineness of 
particle size, but is it true that dust from glass 
produced by the heating of this silica with 
lesser ingredients will also produce silicosis^ 
In a coal imne the preponderant dust natu- 
rally IS carbon, but admuxed with it may be a 
dangerous but httle known content of silica 
dust derived from the overburden of the coal 
seam 


Certain clays m their native state may con- 
tain a lou percentage of free silica, such as la 
to i6 per cent, the remainmg portion ot the 
contained silicon being combined in the form 
of silicates YTien such days are shaped mto 
objects and repeatedly fired at high tempera- 
tures, such as takes place in sex eral branches 
of the ceramic industry, the free silica content 
may be increased to approximately 50 per 
cent, due to the action of repeated high tem- 
peratures breaking down the sihcate molecule 
and hberatmg free and injurious silica 

Certam forms of sihca do not exist as quartz, 
but in the amorphous state, such as character- 
izes diatomaceous earth, or in the ciypto- 
ciystaUme form, such as characterizes tnpoh 
The physiological action of such substances is 
httle known (i, 2) 

Practical termmology of industry is such as 
to lend marked confusion m identifying the 
mmeralogical nature of dusty substances 
“Rouge” IS a term more often applied to iron 
oxides, such as “red rouge,” or ‘ black rouge ” 
These iron oxides are essentially harmless, but 
“white rouge” is not an iron oxide at aU, but 
instead may contain sihca in excess of 99 per 
cent As used, this “white rouge” chiefly is 
composed of partides in the size zone of dan- 
ger to humans 


*From the Industrial Health CoosenauQ laboratcnes Cmcianati Ohio 
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Lastly in this category of examj^es may be 
cited the fact that silica dust in the absence of 
association with certain other dusts may be 
distinctly more harmful than this same quan 
tity of silica mingled with other dust jarticlcs 
such as from clay coal ferriferous minerals 
etc It is believed that some degree of protec 
tion against the action of silica in the body is 
rendered by the coexistence of thc'.e other dust 
forms Manifestly the operations of industry 
are attended b> so many variables as to alter 
the prospect of harm from produced dusts 

It IS for reasons such as these cited that at 
limes it becomes most diflicult to a^^raise the 
extent of antvapated injury from the dusts 
found in any given industry A highly useful 
purpose will be served if through an} simple 
procedure the harmful properties of any dust 
may be established with reasonable certainty 

PSC>C£DUR£S AVAILABLE 

To the uninitiated it might appear sufficient 
to carry out a quantitative chemical analysis 
Such a procedure readily > iclds a 6gure ac 
counting for the total percentage of silica 
However ordinary chemical methods fad to 
distinguish between free ihca which is the 
harmful agent and the combined schca present 
as silicates ivhich with the exception of asbes 
los and possibly other forms of magnesium 
silicate 1$ essentially harmless Manyaquan 
mative chemical analysis may show a total 
content ot silica of such order as 65 per cent 
w hile the content of free ilica may be as low as 
5 percent The worth of quantitative chemical 
procedures at once becomes circumscribed m 
any quest for proliferative agents 

Free and combined silica may bt distin 
guished fay petrographic measures but the 
technical requirements are so diHicuit as to 
make the results of dubious value unless 
achieved by a highly killed pelrographcr 
Moreover the expense for this t)pe of pro 
cedurc is ncccssanly high 

The enumeration of dust particles by any 
method~that is light or dark field or photo 
graphic — may furnish valuable information as 
to the nuraencal quantity of dust present but 
wholly fads to distmgui h between the differ 
ent kinds of dust that exi t at any peafied 
work point 


After worker exposure has extended over a 
long number of years such as from 3 to 20 
negative roentgenograms of the chest afford 
some but not necessanlv unequivocable evn 
dcnce of the absence of a harmful dust C02 
vcrsciy the establishment of charactensiic 
hndtogs of sdicosis or asbestosis in roentgen 
ray films constitutes acceptable proof of the 
presence of a harmful dust prov ided other cx 
posures may be eliminated The same quality 
of tvidenct presents itself in clinical cases of 
siUcosts or asbestosis particularly when con 
firmed by autopsy successfully demonstrating 
the evees ive presence of silica or asbesto in 
the lungs 

The detection of above normal quantities of 
silica in the unne constitutes proof of the ex 
po ute to sihca m some fashion and comprises 
presumptive proof of industrial exposure if 
non industrial exposures may be negated 
However the finding of silica m the unne af 
fords no proof of an existin^ silicosis Oi like 
significance is the finding of asbesto bodies in 
the sputum which again constitutes proof of 
nothing more than exposure to asbestos The 
absence of this finding does not eliminate the 
possibility of exposure to asbtstov dusts 

Koentgen ravs impinging upon Mrticles of 
dust in ibe aUno phete axe dispersed m chatac 
tcristic fashion for each spi. ific du t but 
probably not for mix' d dusts Thus idcniin 
cation IS not exact 

Vt various times investigators have exposed 
animals to inhalations of su pected dusts and 
true sibcotic lesions have appeared but un 
fortunately the time requir d for the develop- 
ment of such findings is comparable to that 
required to produce silicosis in man so that 
this method povses^ obvious limitation 

Quick but somewhat incondusiv e ev idenccs 
of the harmful nature of du ts have been ob 
tamed by the implantation of suspected dusts 
into and beneath the skin and into the eye 

No one of the aforementioned procedure 
readily mav be applied by the physician or 
laboratory worker as a quick test for the de 
termination of the phy lological action of a 
suspected dust Lately Miller and Sayers 
l^\c described a technique which because of 
ready re ponses and specificity of action may 
afford an acceptable method for the rapid ap 
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praisal of the physiological responses to dusts 
This test centers about the reactions to dust 
after the implantation within the peritoneal 
cavities of small animals Certain changes 
other than the usual reaction to the presence 
of a foreign body may be noted within i week 
after injection, and commonly at the end of 30 
days trustworthy differentiating readings may 
be made, although many experiments may re- 
quire longer periods The investigators men- 
tioned state, “The tissue of the peritoneal 
cavity responds actively to dust introduced as 
a foreign body, and this reponse is of such 
character that it may be used as a basis for the 
classification of industrial dusts from a physio- 
logic standpoint ” The present investigation, 
making use of substantially the same tech- 
nique as Miller and Sayers, confirms their 
results, extends the procedure to a number of 
dusts not examined by them m their series of 
inquiries, and seeks to promote this test as 
being readily applied and informative in the 
appraisal of the physiologic actions of dusts 

SUGGESIED PRACTICAL TECHNIQUE 

The procedures shortly to be presented are 
not susceptible of general application In 
many cases responses of tissues to the presence 
of dusts are such as to yield changes that may 
be properly interpreted through the inspection 
of gross specimens after only 30 days of ex- 
posure Other dusts do not bring about the 
characteristic manifestation in so short a time 
and may require an exposure period of 60 or 90 
days While the macroscopic appearance is 
usually a reliable criterion, a small percentage 
of dusts tested may require microscopic ex- 
amination prior to valid interpretation Obvi- 
ously the optunum procedure ivould make use 
of a fairly large number of animals, some of 
which would be killed off at intervals such as 
7, 14, 30, 60, and go days, followed in all cases 
by a microscopic examination of the specimens 
obtained Theretorc, it is to be recognized 
that the procedure centering about a 30 day 
exposure period is the very minimum compat- 
ible with trustworthy interpretation made by 
experienced observers 

PTCpurtjttoii of miHtttil susptnstoits the mineral 
or other chemical to be tested ts screened through a 
335 mesh sieve Iwo grams of the material, care- 


fully weighed, is placed in 40 cubic centimeters of 
physiologic salme, in a small Erlenmeyer flask, and 
plugged A few glass beads should be added to facili- 
tate suspension This matenal is then sterilized by 
boiling or autoclaving Losses through evaporation 
should be replaced by the addition of sterilized phys- 
iologic saline Small traces of silica may be denved 
from the glass itself in the course of boding, but for 
practical purposes this is negligible In the hands 
of little experienced persons it is desirable that m 
making preparations for samples of dusts of unknow n 
properties, other samples respectively be prepared 
of (i) a known quartz dust of high purity, (2) an 
inert substance such as titanium dioxide, carborun- 
dum or black rouge, and (3) an absorbable substance 
such as magnesium carbonate, gypsum or limestone 
This step is introduced m order to have avadable 
suitable comparisons with the well known prolifera- 
tive, inert, and absorptive reaction of the substances 
mentioned The quantity' of each of the suspensions 
prepared is sufficient for 20 animals, although it is 
unlikely that this number is called for in, routine 
practice 

Procedure i^ilh animals Healthy male guinea pigs 
are well suited for this test Preferably the initial 
weight of such animals should be above 300 grams 
No especial dietary requirements are necessary other 
than those m common usage Just prior to injection 
a small area on the right side of the ammal’s belly 
well toward the pelvnc region should be clipped, but 
not shaved Immediately before injection this area 
should be painted with tincture of iodine, or equiva- 
lent 

Injeclton procedure One-tenth gram of dry weight 
of the dust matenal appears to be better suited tor 
routine procedure than two-tenths grams, masrauch 
as the latter quantity in the case of some dusts of 
irritant quabties leads to a high mortality rate Con- 
versely , one-tenth gram provokes ample reaction for 
clear cut interpretations This amount of matenal 
in 2 cubic centimeters of fluid is taken up into a 
sterile syringe, which ordinarily mav be either of the 
plunger or bulb variety A 20 gauge needle is usable 
The dust suspension is deposited m the pentoneal 
cavity of the pig with due consideration for the pre- 
vention of trauma for the abdominal contents Im- 
mediately after the injection all animals undergo a 
momentary period of mild convulsion, chiefly charac- 
terized by marked jerking of the limbs, running, and 
jumping After injection, and m the absence of 
death, no action bevond customary care is requisite 
for a period of 30 dav s How ev er, for more elaborate 
inquiry, much may be gained it some animals are 
dispatched and evammed after such periods as 5, 
10, and 20 da\ s, and ii others are continued for longer 
periods such as 60, 90, or 120 days Some variation 
in the number of animals to be injected depecids upon 
thtevpenenceof the techniaanand the significance ot 
the results desired In the hands of an evperienced 
investigator, 5 animals, ail injected with an un- 
known dust, are sutficient to yield results that mav 
be accurately interpreted 
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Procedures al aulops} Th (ty days after ujeclion 
the aojisab should belled n thouttbeadof hem 
icals Since the chief lesions probably ill lie o (he 
midline of the abdom nal area and at the most pend 
eat portion the customary mid)ine sectioo ^ould 
be replaced by a left sided dap > hich is just (he re 
erse of that shonn in Figure i h ch represents the 
practice of a left banded person On inspect on de 
posits or nodules characte istic of the substances 
studied may be found on the anterior pet toneal aU 
unlessof uebnatureast haiebeeacompiet lyab 
sorbed Additional deposits or lesions at times may 
be found on the dupniagm su pensory 1 gament 
liver gallbladder omeatum mesenle y spleen la 
lesUnes testes ep didymis seminal c icjes own s 
tenc muscle and on the po tenor wall of the pen 
toneal cant) Apart from the ntenor abdom nal 
wall the commoner sites are in order the omentum 
the epidid) mis andtheliver Thetjpe adeatent 
of the reaction constitutes the enter a for appraisal 
of the tjpe of reaction that may be c pected « Uwn 
the human lung assuming ad quat exposure The 


discussion of the \ariebes of responses constitutes 
a succeeding portion of this article Until s itabiy 
qualibed b> experience appraisal of the reaction of 
an unknown dust should be predicated upon direct 
compar son with known prol ferative inert and ab- 
sorptive reacUons provoked by agents of known 
action 

TkPES OF REACTIONS 

The reaction of peritoneal tissue upon the 
entry of dust is specific for the tadtv tdual dust 
inti^uced This specifiaty is not limited to 
the placing of specimens being tested into a 
classilicatton mth respect to physiologic ac 
tion but at least in some small degree etery 
individual specimen tested presents minor pe 
culianties Thus foretamplc thetnpohsob 
tamed re pecti\e!y from southern Illinois and 
southivcstern Ulissoun may cause responses 
charactcnstic of silica in general and thus 
place these two speamens in the classificaUon 
of proliferative agents but m addition very 
nitDor di 0 erent 2 al points may distinguish the 
Missouri tnpoli from that obtained from lUi 
nois Regardless of the nature of the dusts m 
troduced the immediate reaction is the same 
being the response to the introduction of any 
foreign substance U ithout secondary reac 
tion this irritation from a foreign body even 
tuates m encapsulation In the work of Saycts 
and his as^uates the secondary reactions are 
limited to three namely C*) tlie absoiplive 
reaction whetem the injected dust disappears 
from the tissues without the production of 
scar tissue (a) the inert reaction in which the 
injected dust remains approximately the same 
tn amount throughout the penod of obsena 
tion so that whatever nodules are produced 
are chiefly attributable to the injected sub 
stance itself rather than any tissue production 
and (3) a probferativ e reaction represented by 
nodules of newly formed tissue progressiv e)y 
increasing la size so long as the stimulating 
mincrai remains undissolved These investi 
gators limited their readings to reactions on 
the anterior peritoneal wall They however 
speafy that the reactions on the abdomical 
viscera are the same From our own expen 
cnce It seems necessary to recognize two other 
fonns of reaction in order to encompass the 
full scope of responses detected 
The first of these may be characterized as a 
mixed reaction In a few of the 63 senes of 
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examinations carried out, such substances 
were introduced as were known to represent 
appreciable contents of free silica mechanically 
mixed with a higher content of silicates and 
non-sihceous materials Of such materials, 
special clays may be accepted as exemplary 
On the anterior abdominal wall the note- 
worthy observable reaction was that of inert- 
ness However, a few typical silicotic nodules 
were demonstrable here and there on the ab- 
dominal viscera, in most instances chiefly on 
the liver or genito-urinary organs It is by no 
means remarkable that such a phenomenon 
should occur The days represent mechanical 
mixtures with silicates, together with other 
mineral compounds The fact that small 
quantities of free silica may have become dis- 
lodged from the chief mass and may have im- 
bedded themselx'es in nearby organs is not 
remarkable These typical nodules of silicosis 
may coexist in the same animal with inert de- 
posits transported by phagocytes, or other- 
wise, to such tissues as the omentum, the 
epididymis, the intestines, etc 
The second of our added reactions may be 
designated as “miliary-prohferative ” It has 
been noted that certain dusty substances re- 
sulting from industrial practices represent m 
addition to proliferative agents such as silica, 
other agents that may possess more irritant 
properties When such a dust is introduced 
into the peritoneal cavity it appears that the 
irritant component of the dust incites such 
marked movement of the intestines, seminal 
vesicles, and omentum that dust that ordi- 
narily might be expected to settle by gravity 
to the pendent abdominal wall is instead dis- 
tributed throughout the abdommal cavity 
This reaction is not the result of the solution 
of silica or other prohlerative agents, followed 
by the transportation of these soluble products 
to other portions ol the abdominal caxnty, nor 
IS It the result of transportation by phagocytes 
or other cells Rather, the mechanism appears 
to be the result ot mechanical transportation 
resulting Irom the turmoil of organ moxement 
when incited bj the presence of irritants \t 
Icaat It is possible to observe during the first 
few days alter peritoneal injection small 
masses of dusts being mov ed about by organs 
111 motion \pparently wherever particles of 





Fig 2 Massive silicotic nodules in aiumal injected with 
['a gram quartz silica, with particle size 5 microns or less, 
plus ^5 gram of sodium bicarbonate Only a few miliary 
nodules discernible in photograph 

dust are deposited, a proliferative response 
arises, if m fact the dust transported be of 
proliferative nature So magnified is the quan- 
tity of involv^ement that under these circum- 
stances it becomes necessary to draw some 
distinction between ordinary proliferation at 
the site of injection and this rmhary prolifera- 
tion almost everywhere present throughout 
the tissues of the abdomen 
The significant reaction is of course that of 
prohteration Those dusts entenng the lungs 
that are not toxic in the sense that lead or 
arsenic is toxic, and further are without the 
property of creating fibrotic tissue, naturally 
are harmless, or essentially so In short, the 
prohferativ e reactions are positive The inert 
and absorptive reactions are negative Smee 
the silicotic nodule is the prime item of con- 
cern, It is desirable that a brief descnption of 
It be giv en 
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Vs seen on the antenoc abdominal ^^aU after 
peritoneal injection at the end of 30cla>s the 
silicotic nodule when stimulated b> quartz 
silica IS of a cream color at once suggesting the 
presence of fat or lipoidal matcnal In the 
absence of adhesions the nodule presents shiny 
smooth cleiated contours with the surfaces 
well injected with newlj formed blood \esscls 
The size ranges from a pm head to a hazel nut 
or maj be flattened to resemble an almond m 
size and shape As ordmanlj encountered the 
nodules are confluent with manj others so 
that the mass that is present may become 
lobulated 

On section of the larger nodules a beginning 
necrosis may at times be obsened suggesting 
a sterile abscess or maj evince signs of cal 
cification The presence of granules of un 
dissolved silica ma> be detected weeks after 
injection The silicotic nodule is unique m 
structure and maintains Us inicgnt> in not 
partaking of the cellular charactcnslics of the 
organ in which it is implanted Secondary 
nodules present an cndle s oionotonj as Co 
structure regardless of their situation Micro 
scopicall) the silica nodule at the end of 30 
da>s IS chietl> made up of aggregations of 
phagoc>tcs or macrocytes nearly all with a 
content of silica particles of var> mg sizes The 
presence of these cells represents no mflamma 
tor> reaction although the attraction to the 
point of silica deposits po<:Mbl> centers about 
irntant properties of soluble derivatives of 
silica It is to be understood that the process 
through which the silica nodule is produced on 
the aMominal w all is dissimilar to (hat for (he 
production of the silicotic nodule within the 
pulmonar> tissue In the former the pbago 
cytes and other cells containing sjhca do not 
migrate to nearby masses of lymphoid tissue 
The greater number remain near the point of 
injection of the silica particles 

In time these nodules undergo necrosis and 
break down in a fashion similar to a true tu 
bercle Calcium deposits may take place in 
the decomposed areas Some hyalinization 
may take place throughout the nodule as time 
elapses but little is observed at the end of 30 
days \n able description of the silicotic nod 
ule as found in the lung is presented by 
Gardner 


In the inteipietation of tindm^^s iollomng 
the implantation of dusty matenals in the 
pentoneal cavity prime consideration should 
be attached to the presence or absence of typi 
cal silicotic nodules as a result of the prohfera 
tivc action of silica and certain other sub 
stance containing silica These nodules tend 
to increase in size w eek by w eek over an indeti 
nitc period of time up to about go days while 
the lesions of the reaction of inertness pro- 
gressively diminishand may entirely disappear 

REPRESENTATIVE RESPONSES 
Our senes embraces zg mdindual mineral 
and chemicals However a total of 6j differ 
ent senes of experiments were conducted ow 
tng to the use of the e substances in different 
sized particles through mixtures of two or 
more substances as a result of the use of the 
same type of substances but derived from dif 
ferent sources and through the injection of 
varying amounts In some senes 20 to 30 am 
mats were utilucd but in the majority the 
number of animals was from 2 to 10 
The interpretations placed upon the find 
logs made arc shown in Table I In this table 
there arc likewise included the intcipretation 
0/ Miller and Say ers from their senes of expen 
ments In each instance the Miller and Say ers 
Items arc indicated by (S) The intent in in 
eluding the Miller and Sayers material is to 
assemble in one tabulation all of the available 
interpretations thus far made as a result of 
this type of investigation 

EVALUATION OF STUDY 
The fact that di tmct proliferative rcac 
tions may be obtained after peritoneal injcc 
tions from all high 'Silica “ipccijncns dots not 
necessarily mean that unfailingly all of these 
same materials may induce clinical silicosis m 
humans Two types of cvceptions are noted 
Silica of particle size incapable of entering the 
air sacs of the lung will produce a proliferative 
reaction in the abdomen If industnal exjx)- 
surc were limited to these same particle size 
ranges silicosis would not be produced Trip 
oil which IS crypto-cry slalhne silica or pos 
sibly crypto crystalline and amorphous silica 
combined readily produces proliferation in 
animals but rarely produces clinical silicosis 



ilcCORD ET AL THE HARMFULNESS OF DUSTS i35 


owing to limited dust formation For such 
reasons this laboratory test should be inter- 
preted with due regard for the totality of fac- 
tors influencing the probable occurrence of 
pulmonary silicosis 

Wherever quartz, crypto-crystaliine, or 
amorphous silica is injected into animals along 
with alkali substances, such as sodium bicar- 
bonate, sodium carbonate, magnesium carbon- 
ate, or magnesium oxide, the tissue responses 
are much accelerated This is of especial sig- 
nificance because of the emphasis that has 
been placed upon “acute silicosis” associated 
with some industries, such as the manufacture 


of abrasive soaps Injections of animals, using 
o 2 gram of silica plus the proper combining 
weight of any of these mentioned substances, 
are followed by a high mortality This is true 
although the injection of the silica or the 
alkali alone (sodium carbonate excepted) is 
unassociated with the prompt death of the 
animals For this reason the quantity of silica 
was limited to one-tenth of a gram and was 
admLxed with chemically combimng portions 
of alkalies Under such circumstances the ani- 
mals ordinarily survived, but the proliferation 
was much more active and extensive than 
from the silica alone The high mortality en- 


rVBLC I— PHVSIOLOGIC REVCTIOXS TO DUSTS 


Proliferati'e* 

Inert* 

; ^b'Orptixe*^ 1 

Mixed* 

Miliao Proliferativ c* 

that (S)* 

Anthracite coal (S)' | 

1 Calcilc (S)* 1 

1 1 

Bentonite** 

Silica plus sodium bicar 
bonate® 

Diatomaceous earth’ 

Hall clay* 

1 Cnlcmm carbonate (pre { 
^ cipitated) (S)* ] 

China clay (kaolin)** 

1 

Sihca p!u> china clay plu» 
sodium bicarbonate® 

Hint <S)* 

IBiluminoui coal (S)* 

j(yp>um(S)“ 1 

i Fire clay * 

Silica plus magnesium car- 
j bonate * 

Quartz {S>* ! 

HLck rouge* 

1 Limestone (S)* 

Granite® 


Silica (quarU various* types 
and sources * 

Carborundum (S)* 

1 Magnesium carbonate** 

1 

Slate flour * 


Silica (amorphous)* 

Cullet (glass) <* 

1 Portland cement (S)* 

\ 


Stlica (amorphous) plus 
limestone* 

Class batch^ 

j bilica gel*’ 

i 

1 

1 


Silica plus china clay* 

1 " " " ' ' ~ 

' 1 call sulpha ic*® 

1 

, Stbea gel plus sodium 

1 carbonate 

f 

\ 



SiJica roui,c) 1 FrectpHaioT ash (S)* Silica keJ plus sodium | 

1 bicarbonate 


Pripoh' I Red fr ut,<. (j« 'tier s rouge Scdiuna ticarbonateH i | 

I feme oxidt) (S) { | 


1 hoap stone (S)* ' Sodium carbtinatt** 


1 Titanium dnmdc** t Sodium mI cate'* 


hor physical and chemical properties of dusts injected b> Miller and Saycr^ sec Public Health Report 103.4 49 So 
' Vnlcss othcr''i<ic sjx“Cijicrl size partick of tlu I injected was 42 microns or Itos with numerical preponderance before 3 micron^ 

Nmorphous «ibc3 ^iliciurettd marine al^ac sihca coiiieri approximately 90 Mr cent 

* Sc'cril sources sizes including one fccl« w 5 microru <ihca content always a^\e 99 iier cent 

* I ree silica content o-S 47 i<ci cent One specimen ico per cent through 600 mesh 'creen, another air iToatcil with particles bcio e 5 micron^ 

‘ Iwo tenths gnm each 

* White rouge 99 jicr cent 'ihca — china cb' mixed silicate:^ with approximately 5 ptr cent free silica one tenth gram each 
bihca content 09 jKr cent air floited 

* (. ry ptocoslallwic silica beneca ly pe ore ^i^cimen with particle sue bclcw 3 micron'^ Free ‘^ilica g"* 3 per cent 

* herroso feme oxide, I c-Oi 
>• I’bbOt 

"liOi 

** Total impurities Ic s than o t per cent 

SiOj fiio «^pcciircns um.(} one air iloatcd wath jwiidc sue befou s microns 
\aH\.Oi ToUl impurjiiCN 0046 per cent 

^ \a COi Huh mortalit' rate from irritati\e prorerlic?^ Total impurities o 033 per cent 
VpproxiniateK Na Si Oi, injected m solution 

* tree sihca content circa 5 \<c cent 

Non refractory colloidal clay probably foTfcil from \oIcaruc rock, 

*• Kaolin Tree siln,-* c« nfent circa 3 ter cent 

Jit and crap muili ctlorctl tiacl chcnmtry unlooxn C bietly comrx> ed of ihcatcs 
^ two N-anelic' cmplo'cd free ail ca cor lent ,0 to ,0()crctat 

' \\\ conimucnla ol plate ircluding dica, limc'tcrc ash, iron oxide salt cake n H ^recced m or jer to v.rci<r\c the con 

■» arcy ot make up bfcctnca taken froTi du't colltctor hiict coa,titucrc> urcc«tain 
voTi'i'-ls chieiiy ot t^uartz ulu liir rnica ard hi rntlcndc \pprwiimate <iUca content xs txr cent 
* \pp uximatc Content ot tree il ca i<f cent 

t n t'Atc whenencT these substances in/ecied a maltarcou ly either la e<.ual quant tics or in c mb mne xrc -sbta 

' Urc Icntn Kcam of each ® 

ln,c\tci n co-nbinn, (jujtii,i,c tinvicllS, [.raoi <\! iljca tcir„ cnpVjcJ 
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countered when two substances are injected 
simultaneouslj whereas individual injections 
are relatively innocuous suggests an enhanced 
toxicity due to chemical reaction Mixture of 
ihca with other t>pes of alkali substances 
such as limestone have not induced any in 
creased proliferation The influence of alkalies 
upon the action of silica is bcliev ed not to con 
stitute proof of the acceleration of silica action 
in the lungs by alkali substances and at the 
present time the marked increase of tissue re 
sponse withm the peritoneal cavity as a sec 
ondary reaction is attnbuted chiefly to the 
wider distnbulion of silica due to increased 
motion of some of the organs within the 
abdominal cavity 

Throughout this senes of expenments ad 
hesions have been encountered but these have 
not been associated m distinct fashion with 
any class of substances Those materials that 
are absorbed rarely led to adhesions Con 
versdy those combinations of dust that led to 
miliary proliferative responses are almost in 
V anably associated with adhesions Whenev er 
coils of intestines or seminal vesides or omen 
turn are closely bound to the abdominal wall 
m connection with proliferative action the 
number and distribution of nodules is ordma 
rily increased 

In this experimental work as repeatedly m 
dicated in this article the nodules or other 
evidences of physiologic responses have in 
many instances been widely distnbuted ap 
pcanng almost without exception on all or 
gans The literature with rc«pect to the ap 
pcarancc of nodules apart from the point of 
initial location of the silica is far from uniform 
in Its contentions Certain investigators main 
tarn that sihca particles are dissolv cd and that 
the solute IS transported to various points fa 
V orable to the dev clopmcnt of secondaiy nod 
ulcs Others contend that solid particles of the 
sihca are transported and that these particles 
are necessary for the formation of the nodules 
Whatever ma> be the facts in pulmonary sili 
cosis It IS clearly manifest in the t>pe of cx 
penmentaJ silicosis herein described that 
actual particles of the silica or other injected 
agent arc transported as such to the site of 
the new lesion formation While this may not 
be the infallible rule this process occurs in the 


majonty of instances inthin our etpenence 
On the omentum in particular it has been 
noted that alongside of tj-pical silicotic pro 
Iiferative areas tiny areas of mineral may 
deposited These areas smaller than a pm 
head in size may be as numerous as 20 or jO 
in one omentum and may be interspersed m 
about an equal number of characteristic nod 
ules To all appearances these mineralized 
areas rqirescnt small masses of injected silica 
that for some unknown reason have not been 
able to prov oke charactenstic proliferativ e re 
action 

Those dusty materials classified as inert and 
absorptive by no means uniformly settle to 
the pendent portion of the antenor abdominal 
wall or in the case of ibsorptive matenals 
immediately disappear Silica gel which is 
classed as an absorptive agent possesses a 
bronze color This characteristic color may be 
detected in practically aU organs of the abdom 
inal cavity Characteristically colored areas 
may ^ found on the epididymides the cremas 
teric tnusdes and over the intestinal tract 
a tinge of charactenstic color is discernible 

In general it appears that the method here 
utilized allords some promise as a method for 
the prompt determination of the type of reac 
tion that may be expected in human beings 
after extensiv e exposure m industnal Dursuils 

SOIIUARY 

The introduction of dusts m suspension into 
the peritoneal cavities of animals provokes 
prompt responses mdicativ e of or at least sug 
gcslive of expectable reactions m the lungs of 
human beings after eflcctiv e exposures Thirty 
days after injections are made it is frequently 
possible to interpret the physiologic action of 
any given dust in relation to tissue proh/era 
tion Preferably the penod of exposure should 
be extended to 60 or 90 days and should be 
assoaated with microscopic tissue cxamina 
tion The responses encountered are cssen 
tialiy specific for individual minerals 

Utilizing the Miller and Sayers technique 
63 senes of examinations have been earned 
out utilizing guinea pigs as the test animal 
The responses obtained in animals for all dusts 
arc m keeping with accepted concepts of the 
action of these respective dusts on workers 
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exposed in industry The admixture of mild 
alkalies, such as sodium bicarbonate, with 
silica m any of its forms markedly increased 
the number and distribution of the silicotic 
nodules 
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THE RESPONSE 01 THP M\AIM\RY GLAND TO PROLONGFD 


SIIMUL\TION WITH 

UN G M\CnC)N\lI) MD 

T HI carlj part of this ccnturj saw the 
first convincing evidence b> ovanan 
transplants and extracts m castrated 
animals that the brcist depended upon the 
ovaries for its development (Pdlner \schncr 
Frank Rosenbloom Locwc) It is now ap 
parent that the successive phases of pubertal 
development pregnanej lactation and post 
climacteric quiescence are alt regulated b> 
hormonal action The chief agents in this 
endocrine control are certain pituitary and 
ovarian hormones Lcwisand Gcshickier con 
dude that each of the two accepted ovarian 
hormones evoke pecilic benign le ions of the 
breast C)stic disease of the breast is thus 
said to be the result of overstimulation with 
estnn (thcelin) while the acinar h>-perolasias 
(adenosis) arc ascribed to progestin (corpus 
luteum) effect Dois) recently demonstrated 
that the chemical structure of estnn is of 
hjdrocarbon derivation similar to the car 
cinogcnic h>(lrocarbons isolated by Cook 
Clinicalij It has been rcpeatcdlj observed 
that m the hi^hl> malignant rapidly growing 
mammary carcinomas in younger women 
roentgen rav castration brings about varying 
degrees of growth inhibition in the primary 
tumor and even m the metastatic foci 

Practically all previously recorded work on 
mammary stimulation by ovanan extracts 
and hormones has been concerned with the 
physiological response In this paper are 
presented the mammary gland changes pro 
duted in castrated rabbits by long periods of 
artiticial stimulation with corpus luteum and 
estnn hormones 

MATERIALS A^D METHODS 
Rabbits of vanous breeds were used some 
immature mainly adult virgin females Con 
trol pccimcnsof mammary gland werctxciscd 
m each animal before ca tration was done or 
treatment begun Castration was done by 
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OVAUIVN HORMONFS* 
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Wide txasion about the ovanes including a 
portion of the oviducts To determine whether 
any regeneration of ovanan tissue had oc 
Curred each animal was auCop icd at the end 
of the course This occurred only in one 
Instance and the results from this rabbit were 
not used In the 2 ammals whose uten were 
removed no difference was observed in the 
mammary re ponse to thcelm Under locaf 
anesthesia control breasts were removed at 
intervals Ovanectomies were done under 
ncmbutol or ether anesthesia 
Several sources of estrogenic substance vrere 
used Some was obtained by the u«e of 
pregnancy unne which was heated to Co 
degrees C to inactivate the gonadotropic 
pituitary factor filtered and standardued in 
rat units per cubic centimeter by the Allen 
Doisy method The content was tound to 
vary from 4 to 8 rat units per cubic centi 
meter This was used undiluted Estnn was 
gcncraHy supplied in the form of theelin 
ami progy non B * The corpus luteum ex 
tract was tested for physiological activity by 
the progestational effect produced All hor 
monal injections were given intravenously 
The mammary glands were fixed m Bouin s 
fluid stained in hemalum decofonzed m acid 
alcohol and used as whole mounts in balsam 
sections being first removed for microscopic 


Stimulaiion 6v estnn and corpus liileuin cs 
Iracl Three ovanectoraized does (Bo Bi/ 
Bzs) were given 50 rat units of thcelin and 
I cubic centimeter of corpus luteum extract 
dadv for periods varying from 20 to 45 days. 
As a result of this stimulation a ductal over 
growth with acinar hyperplasia branching out 
^m the end ducts wa caused In one of the 
ammols a thin milky secretion was present 
when the glands were sectioned The gro s 
mounts of a normal gland arc dlu'traled m 

Tbl ilibyPkO ACo i pngyoo# B Vr 
Sch «C t» 

» t ly Co wmilospiul 
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Ti^ 1 Gross mount of mimnurv of rabbit m 

resting stage, showing onlj bkekn! outline of ductal 
sjstem X3 75 


Figure I and that from an o\ancctomized 
treated rabbit m Figure 2 Micro&copicallj, 
there are well developed gland lobules and 
enlarged ducts lined bj attivel> growing 
epithelium after 21 days of stimulation The 
ducts are distended by desquamatu e product 
and an early secretion of milk In Figures 3 
and 4 are illustrated microscopical appear- 
ances of a normal and a stimulated breast 
respectively 

In one of these animals the course described 
was followed by injections of anterior pitui- 
tary extract for 6 days \ gland removed 2 
days later w’as filled with milk, and compari- 
son with a pregnancy control gland showed 




1 1„ 2 Cross mount of mjnimir> gland after 21 da>3’ 
siimuhtion with estnn and corpus lutcum Lvtcnsice 
growth of duetd s^sttm with fiatherj offshoots due to 
iltuihr iyperplasn X2 

almost the full lobular development of late 
pregnancy 

AirCUPTED STIMtLAnOX WHH CORPUS 
LUIEUM 

1 hree rabbits, i immature and 2 adult fe- 
males (B 2, B 1 2, Bid) received daily doses of 
I cubic centimeter of corpus luteum extract 
lor penods of 10, 54, and 81 days Careful 
gross and microscopic examinations of speci- 
mens that had been removed at mtcrv'als and 
when treatment had been completed failed to 
show that any significant changes had taken 
place 
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COVTlNLOtjS STIUULATION WITH ESTKIH 
Se\en o\ancctomi2cd female rabbits 5 
adult and 2 immature (Bx B> B7 B21 B24 
B26 B21C) received almost dailj doses of 
cstnn in some form and m \arjing quantities 
for periods varj ing from 30 to 187 da>s Two 
of these i adult and nmmaturc were treated 
for 187 da>s with three lapses of 5 to 8 da>s 
The remainder were gi\en courses varying 
from 30 to I30 days The dosage vaned from 
35 to 300 rat units per day The most active 
response seemed to be obtained from 30 rat 
units per day Increasing the dosage past this 
point did not seem appreciably to enhance the 
gross or microscopic changes One animal for 
example received 7 300 rat units m 187 days 
and another 9 150 rat units in 110 days but 
sections from both animals after 80 to 90 days 
showed even less response in the rabbit rcceiv 
ing the greater dosage 

One animal seemed refractory and failed to 
show any mammary change but the 6 other 
animals exhibited changes which were remark 
ably uniform at any given time in their differ 
ent courses I ractically the only variation 
was m degree of probferative response rather 
than any distinct deviation from the roughly 
uniform plan of growth and regression The 
changes observed can therefore be presented 
generally for this senes 

After about 30 days of estrm injections the 
gland is enlarged to 3 to 4 tunes normal size 
(Fig 5) The ductal system has tamihed 
extensively with some widening particularly 
toward the mam ducts The pattern is that 
of the branches of a naked tree for there is 
no acinar growth Microscopically there is 
hllle evidence ol any increase in the acinai 



elements and most fields show only the ductal 
overgrowth The lining cells of the ducts tend 
to be somewhat larger present occasional fiat 
papillary projections and are actively grow 
ing At the end of 80 to 90 days eveeptfora 
slight lobular proliferation there is little gro s 
change in the glands removed By this tune 
however there have occurred striking histo 
logical changes The ducts arc now definitely 
increased in caliber but most arresting are the 
epithelial changes (Fig 6) The epithelium is 
piled up ID layers often projecting into the 
lumina of the ducts as papillary processes. 
In areas some smaller ducts are almost 
plugged with such ceils The epithelial cells 
are larger than in the resting state oval or 
high columnar in shape The cytoplasm is 
fairly clear and umform faintly aadophilic 
The nuclei generally are fairly large moderate 
in staining affinity and granular Every sec 
tion however revealed certain numbers of 
hyperchromatic nuclei cells of bizarre shape 
and some showed mitotic figures In certain 
sections the outer layers of this ductal epi 
thehum showed a tendency to infiltrate the 
adjacent stroma 

With maintained or even increasing daily 
doses of estnn after this peak in ductal over 
growth had been obtained regression of the 
mammary glands occurred Such regression 
usually commenced between the eightieth and 
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one hundredth day of estnn administration, 
and continued until the size of the gland was 
similar to the resting breast Gross mounts of 
the glands which had been stimulated as long 
as 1S7 days presented the same appearance as 
those of resting glands 
The section of breast remoxed at the end of 
the 6 month period shows that as much re- 
gression has taken place m cellular actixity as 
m ductal growtli The lining epithelium is 
only two or three layers deep, the basal layer 
well defined, the cells smaller, regular with 
neutrophilic cytoplasm, and small evenly 
staining nuclei Often the cells are compressed 
and small, with irregular cell outline The 
ducts are onl> shghtl> wider than in the 
normal gland (Fig 7) 

IXTEKXIITTENT STIilUL VTIOV WITH LSTRIN 

Two mature xnrginal ox anectomized rab- 
bits (Bi, B5) were given staggered courses of 
injections One animal received regular c> cles 
of 5 days of stimulation alternating xvith 5 
days of rest for 136 days, givmg 50 rat units, 
70 rat units, and 100 rat units doses in the 
first, second, and third months, respectively 
This was followed by two longer periods (9 
and II days) of stimulation with 100 rat 
umts per day A total of 6700 rat units of 
estnn xvas thus given over a total penod of 
173 days A mammary gland removed mid- 
way through the course presented a moderate 
degree of ductal growth, with more obvious 
histological changes Most noticeable of these 
were intraductal papillary epithelial processes 
and attempts at stromal invasion by groups of 
epithelial cells which were growing from the 
outer layers 

The second animal received irregular peri- 
ods of estnn injection, varying from 3 to 14 
days, with rest intervals of 2 to 10 days A 
total of 3,000 rat umts was given m loo days 
Ductal overgroxvth again resulted, with dis- 
tinct histological variations of some mterest, 
comparable to those desenbed Many ducts 
are fiOed with hyperplastic epithelium, in 
others the duct wall is broken in outline due 
to pdmg up of cells and breaking of the basilar 
layer There is some vanation in nuclear size, 
hyperchromatism and a few with mitotic fig- 
ures were seen 



I)g 7 ScLlion iroin ,;Und iflcr 6 months of titnn 
trcitmcnt of itipn-al t.pitln.li i! chingts lir=t ob- 

tiinul, return of ducts, to pnctically normal caliber 


LVALUVIIOX OF STUDY 

That mamniarx' growth resulted m intact 
and castrated animals treated with ovarian 
extracts was established m various species by 
\ intembergcr, Allen, Hartmen, Dupre and 
Allen, Hartmen, Champy and Keller, Laquer 
et al Working with vanous ovarian and 
placental extracts, and with no qualitative 
distinction between alveolar and ductal 
grow th m some instances, these researches did 
not establish specific effects for specific hor- 
mones Grow th and arborization of the ductal 
system resulting trom estrogenic substance 
were noted by Haterius 

The belief that the corpus luteum w'as a 
stimulator of mammary growth received sup- 
port from Parkes in 1929 He prolonged the 
luteal phase in pseudo-pregnancy to the full 
time of true pregnancy by repeated injections 
of anterior pituitary extract As a result of 
pituitary stimulation the ovaries became 
packed with corpora lutea The concomitant 
mammary growth which simulated that of 
late pregnancy, he attnbuted to the ovanan 
changes 

Since 1930 Turner and his associates have 
made a senes of notable contributions on 
mammary development They have repeat- 
edly demonstrated that estnn in castrated 
animals produced a ductal without alveolar 
growth, except m the gmnea pig When the 
stimulation was prolonged to 90 days, gross 
regression was noted Although corpus luteum 
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extract failed to produce any proUftration of 
aKtoU or ducts when ustd alone changes 
comparable (o those of pacudo pregnancy were 
obtained by combining cstnn and coriius lu 
Uum extract 

rh» re IS ample reason to question the rule, 
of the corpus lutcum hormone as a dirxct 
stimulator of mammary growth Mthough 
the jwlcncy of the lulta! extracts used may be 
uncertain for mammary stimulation other 
txi>cnmcnial data tend to m\ aUdatc the place 
of progestin m this fiild LxUnaivt aUeoIar 
growth in the glan Is of castrated rabbits was 
obtained by lurner and Gardner by the in 
lection of anterior pituitary extract alone 
In 0 days of such stimulation the lobules 
were greatly enlarged and the acini distcnelcel 
with milk But little actual ductal growth 
xxas apparent It i this phase of alxceilar 
growth for which the coqius lulcum is sup 
poscd to be re jionsiblc Con idcnng again 
I arkes succes in producing complete mam 
maty growth by repeated pituitary injections 
m intact animaix it seems questionable 
whether the stimulus was of luteal origin as 
he thought or whether the anterior pituitary 
may contain huononcs c etnii^d to the growth 
ul the breast as well as the known lactogenic 
factor It seems improbable that the gonaelo 
tropic factor couhl act directly on the briast 
in caetrale while thosi with completely 
luteinized uearies should haxe lackc I suth 
eicnt eslnn for full <le\clopmenlol the mam 
niary gland 

lire re ults desenbed m IhisjujKr substan 
lialc the conclusion of Turner I slro^enic 
stimulation has uniformly produceei almo t 
txclusi'ely a ductal oxergrowth which has 
usually reached a maximum in gro e appear 
wore at ya to Oo elaxs llistedogicaUx there 
has been rapid proliferation of the ducts and 
mixlcratc epithelial hxqxrpla la in the early 
stages of stimulation fjo to Oa daxsi xxilh no 
acinargruwth C oqius luteum extract physi 
jlogicallv actixc as gauged by ultnncsinsi 
tizali m standanls hacprrxiuce 1 n i mammary 
change-sox rlongfxrtxU 1 he two h innonts 
in eejmbinalion readilx pnxlucexl an altx lar 
anl luctal oxergrowlh with early M.eatir) 
actixiiy typical of the mammary gland m 
pNCudo-pr gnancy 


\ctually the pituitary intlutnCe has ctj 
been chminate'd in the recorded cxpcnmcris 
on breast stimulation and until attempts i/e 
made to produce mammary growth with 
oxanan hormones in hx-jxiphverrtnmoii] j 
mals It must be conccdexl that the intcnir 
pituitary is as likely a source of stimuUlm 
(oc advcolat growth m the breast as die coqx.i 
luU.um It IS also possible that the oxanin 
hormones one or both act on the brea t orly 
through the antenor pituitary It seems un 
likely that istnn breaks the sod for pn>g v 
tin action in mammary dexilupmint for tin 
would infer a rcxcrsal of the growth phases 
seen m pregnancy where alxeolar growth 
cornea tirst and ductal ilexclopmcnt m the 
latter stages 

Our interest m breast timulalioii aro>< 
primanly in the conclusions of Lewis an 1 1 e 
shickler t bat cy stic disease of the bn ast n ult 
cd from oxersiimuhtion with cstnn fducisl 
jxatbology) while cxcee luteal inllucntt pro- 
duccil adeno is of the brea t (acuiar path 
ology) Their conclusions were mainly drawn 
from txxo sourcix The re uUs of lum rs 
experimental stimulation with eslnn jinxluc 
mg ductal growth arid their obscrxatioiu rn 
the histology of the human breast as nen iti 
bioj> ICS at xarious jxnxls in pr gnaiia 
During the first half of prignancy they Ji 
senbe an acinar proliferation at which timed 
is claimtd the lex el of cnqius lutcum hormone 
in the blood I highi I In the latter montiis 
of pregnancx when estnn reaches its maxi 
muni conct ntraii m in bltxxl and unne Lewu 
and ( eshickter noted growth an 1 dilatatun 
of the ductal sy teni with maturation of the 
cells 

\jxart from the pitfalls inherent m cjmUt 
mg phyeiological data with jiathnl 
states these assumptions seem unwartaiil* 1 
It has been amjly hiwn that the pri-xnt 
extracts uf cuqius lutcum although otherwi'c 
|)hx lolojjicallx actixe cannot alone Jireslute 
alxeolar growth in the castrate I <r inlaet 
animal lurthermore the ductal diUlatiii 
xxluch is a pan ol the oxergrowlh rr uUirR 
from pure i itm stimulation ix n< t prominent 
DuctM di tenlion bca me-s greatest when 
Kviuamatieni and early ‘xerctnn occur arBi 
IS thus m ire probably d«.c to meciani a* 
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eSect rather thaa any specific influence of 
estnn on ductal caliber 
The long and intensive stimulation noth 
estnn here reported has failed to carry ductal 
growth and widening beyond a certain stage 
which at no time approached the appearance 
of cystic disease of the breast Past this stage 
there has occurred regression in the ductal 
system with restoration to practically normal 
caliber Alveolar growth, secretion and lacta- 
tion, however, have been produced by anterior 
pituitary injections alone (Parkes, Turner, and 
Gardner) Of great interest was the possi- 
bility that estnn, because of its chemical 
structure and relation to the carcinogenic 
hydrocarbons, might e’cperimentally provoke 
atypical epithelial hyperplasia Alter con- 
tinuous and cyclic courses of estnn adminis- 
tration, prolonged in some instances to 6 
months or over, gross ductal overgrowth 
reached a peak in 30 to 60 days, and after 90 
to 100 days regressed to a state almost iden- 
tical with the resting stage Histologically, 
varying degrees of epithelial hyperplasia 
appeared with many atypical teatures — intra- 
ductal epithelial projections, shallow infiltra- 
tion of the surrounding stroma, h>percbro- 
matic nuclei, mitoses, alteration in size and 
shape and other changes m cellular character- 
istics On continued stimulation these poten- 
tial neoplastic tendencies disappeared and the 
ductal epithehum returned to a normal ap- 
pearance The cellular activity thus paral- 
leled the gross ductal overgrowth and regres- 
sion No actual neoplasm was produced 
Lacassagne has reported increasing the 
mammary cancer rate m both high and low 
tumor rate strains, and also having produced 
mammary cancer in male mice, by injections 
of folhculine ” Other investigators have been 
unilormlj unsuccessful Loeb calls attention 
to the fact that wlnle carcinogenic hj^dro- 
earbons maj act on a great variety of tissues, 
the estrogenic hormones are limited in their 
action to the tissues in which the} ordinaniv 
stimulate growth during the sexual cvcle 
I he essential ditterenee maj be quantitative, 
and the cancerous transformation the result of 
prolilerative processes acting over a long 
period of time The transient mutations ot 
ductal neoplasms obtained in this stud} sup- 


port such a belief and further suggest that 
the mammary gland may exhibit periodic 
refractory states toward estrogenic hormones 
on which It ordinarily depends for stimulation 
This would most reasonably occur after inten- 
sive stimulation The next logical approach 
IS to produce maximal mammary growth at 
successive periods, allowing complete regres- 
sions m the intervals 

Equally important is the substrate upon 
which the hormones act, and the possibility 
that the unaltered ovarian hormone may 
always be potentially carcinogenic if acting 
upon an altered mammary substrate The 
incidence of mammary carcinoma is high in 
nulliparous women, in whom the breast has 
failed to achieve its normal purpose of lacta- 
tion Other established provocation may come 
from infections, benign, neoplastic or cystic 
changes It is possible that preliminary, 
artificially produced changes in the character 
of the incipient mammary tissue might induce 
changes in normal cell equilibrium w'hich 
would render it more highly sensitive to the 
grow'th stimulus provided by the estrogenic 
hormones 

COXCLL SIGNS 

1 The continuous administration of the 
(ovarian) hormone estnn in castrated rabbits 
produced, at first, a generalized overgrowth 
and ramification of the ductal s}stem in the 
mammaiy gland with practically no acinar 
growth 

2 Carried further (100 da}s), little gross 
change occurs, but at}pical histological v'aria- 
tions appear m the ductal epithehum which 
often verge on the border line of neoplastic 
changes 

3 \\ hen such stimulation is prolonged for 
6 months or more, both the gross ductal 
growth and microscopic epithelial h}perplasia 
regress to a nearly resting state Ductal 
widening is not prominent under pure estnn 
stimulation 

4 In rabbits the response ot the ductal 
s}stem of the breast and its epithelium to 
continuous estrin stimulation is confined to 
certain limits, past which a refractorv state is 
set up 

5 Estnn and corpus luteum extract m 
combination produce both ductal and acinar 
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overgrowth early secretion occurs and the 
ducts become distended 

6 Dilatation of the ducts is probably 
mechanical from distention by secretion and 
not a specific effect of estnn 

7 Estnn and progestin on the baas of 
present evidence do not produce speafic 
pathological lesions c>stic disease and ad 
enosis 
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THE EFFECTS OF ADMINISTRATION OF THORIUM DIOXIDE' 

V J FLEillNG, M D . vnd W H CH.\SE, -M D , Moxtrfal, Canada 


T horium dioxide is now used exten- 
sively as a diagnostic aid in cerebral or 
peripheral arteriography and hepato- 
lienography Its use has been stimulated by 
observations indicating that it produces no 
immediate deleterious effect in animals nor 
definite symptoms in man, but like many 
other radioactive substances, it has not been 
in use long enough to permit more than specu- 
lation concerning its prolonged effect m tissues 
and organs Taao cases are briefly recorded 
which indicate that thorium dioxide is irrita- 
tive and may ultimately produce a definite 
proliferative reaction in connective tissue 
There is no question about the radioactive 
property of this substance Its average period 
of life has been estimated at about twenty- 
five thousand milhon years, so that when it is 
injected mto living tissue, there is no doubt 
about its survival It is further estimated 
that thorium and its disintegration products 
give off from 4,390 to 26,340 alpha particles 
per gram per second, depending on which prod- 
ucts of disintegration are active at the mo- 
ment From 50 to 73 cubic centimeters of a 25 
per cent solution of the dioxide (thorotrast) 
is frequently injected intravenously in the 
adult 


has shown that over two-tlnrds of it is stored 
m the liver and spleen No excretion occurred 
although animals were observed for several 
months Hams reports the reaction of 
thorium dioxide on the lymphadenoid tissue 
of rats and dogs 2 months after inj'ection 
“There occurs a distinct stimulating reaction 
upon the connective tissue or stromal unit of 
the gland with loss of the lymphoid structure 
Of unusual interest is the perivascular con- 
nective tissue proliferation which continues 
to increase concentrically about the blood 
vessels Phagocytic cells containing thorium 
may be seen A more advanced picture pre- 
sents complete loss of parenchyma with con- 
nective tissue replacement in which the lymph 
spaces are clearly shown and at times appear 
dilated Occasionally masses of phagocytic 
cells containing thorium shoiv a surrounding 
encapsulation of connective tissue ” Naegeli 
and Lauche report a case in which there was 
generalized necrosis of the lymph glands 3 
years after thorium injection Lambm has 
reported atrophy of the bone marrow with 
aplastic anemia foiloiving large doses, similar 
to the atrophy noted by Alartland in cases of 
poisoning by radium salts used in the manu- 
facture of luminous watch dials Martland 


It IS theoretically possible therefore that this 
substance may produce a tissue response in 
either of two ways (1) mechanically, (2) 
radioactively The mechamcal effect, as a 
foreign body, would be non-specific and would 
probably occur in a feiv Aveeks or months 
Present observations indicate that this is 
slight and often completely absent in reticulo- 
endothelial tissue The radioactive effect 
would be indefinitely progressive 
A complete review of the investigations on 
thorium is not indicated here, but the follow- 
ing observations suffice to pomt out the con- 
flicting opinions concerning the tissue re- 
sponse to this metallic irritant Wen and 
Jung have demonstrated the distribution of 
thorium in the human body immediately 
following intravenous mjection, and Leipert 


has more recently reviewed the whole subject 
of radioactive substances in contact ivith 
living tissues and stresses a grave note of 
warning against their use in even minute 
quantities Gottlieb (3), on the other hand, 
considers that there is no injurious effect to 
the erythropoietic mechanism from the injec- 
tion of small doses of thorium Irwin, Dickson, 
and MacDonald also consider ordinary doses 
of thorotrast quite innocuous Invin reports 
neither exudative nor proliferative reaction 4 
months after the intravenous injection of 
rabbits ivith 5 cubic centimeters per kilogram 
of the 25 per cent colloidal suspension These 
variable findings prompt further observations 

Cap I Male, age 34 years This patient received 
an intravenous injection of thorium dioxide (thoro- 
trast) in right and left antecubitai veins m order to 
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outline a tumor in the Ii\cr In atiempting to get 
into the ^elD cons derable thot um escaped mto the 
surrounding tissue The antenor surface of the 
right elbow soon became red and s \ollen These 
Signs of ladamnutioD subsided in about 34 hours 
lea\i g a fes small firm lumps bich the patent 
could feci under his skin These remained un 
changed for a month and then a gra lual p ogress e 
enlargement was noted At the sa ne time smular 
smaller lumps appeared n the left antccubital fos a 
Four months later the masses in both arms ere 
ass cialed with conside able pain and inletferenre 
with function O enaminat on the ngbt a te 
cubital fossa contained a ser es of firm nod les 
ranmng from the size of a walnut to a pea apparent!} 
in the subcutaneous tissue and attached lo the flexor 
muscles In the left antccub tal fo sa were four 
similar smaller pea ized nodules Ml « ere dissected 
out and a Tbierscb graft was done on right to restore 
skin defect Reco cry une entful 
Pt3lh logic hit tpl The I ssue rcmo\ed from 
the right a tccub tal fossa after formalin fi ati n 
coos sts of a pale grey frm non caps fated irregu 
lar ounded mass about 3 cent meters m d ameter 
To t IS firm!) attached small fragments of muscle 
a d fascia 0 one sid and an elliptical p ece of 



stretched si n about 0 ce timeters long on the 
other sde It s diflic It to cut a d its surface is 
un formly firm and pale cri.} Tie tissue remoied 
from the left antecubiial fossa consists of two sum 
la arm pale gre> tiat masses each abo t j ce li 
meters in diameter To these is also attached a fe 
fragments of muscle and fasaa 

t/i oscopt exa I a/io Sections of all the 
tumors show a sim lar p cture There is a large 
amount of pale brownish refractise material l}iDg 
partly free but mostl) within large angular shaped 
cells ecideatly of macrophage t>pe These ha e 
apparenth phagocytosed the foreign material 
There is a d Suse hyaline fibrous t sue which n 
velops blood vessels &d meduJlated nerves (Fig 1) 
Mbere the material lies in muscle the fibrosis s 
associated with atrophy of striated fibe s Thee 
are no foreign body giant cells and there is no e 1 
de ce of neoplasia The reaction appears to be a 
relative!} mature form of hyabne fibrosis 

leaf um arv it} hne fibrosu surround 
ing exogenous material (s months after tborotrast 
injection) 

Cases Male age 65 years This patient suffered 
from an 1 oper ble cancer of the right b onchus 
Five months before he d ed with a diffu e card 
nomatos s he w s g ven an intraven us injection of 
50 cubic eenlimelecs of iho otrast At autopsy 0 
g OSS ev dence of then m was found in the reticulo 
endothelial tissues 

Ui escapee mtnltai Liver There are very 
diff se fi ely granular pale brown refractile mas es 
scattered between the c lumns of b cr cells This 
matenal fills many capillary e dotbelial and Kupffer 
cells burr unding central veins the mas es become 
much larger and c traceilular ih s lying between 
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Dg 3 \ portal diitnct in Case : shoiving prolifiratuc 
reaction surrounding thorotrist which was injected 5 
months ptee lously X 263 


compressed parenchema cells In portal spaces the 
material is surrounded b\ fibroblasts and scattered 
mononuclear leucocetes (Fig 3) In mane places 
the fibroblasts appear relativeU mature and col- 
lagen fibrils are abundant This reaction is absent 
in portal districts which contain less of the material 
There is no evidence of a cholangitis 

inatomical summary Productive hepatitis asso- 
ciated with evogenous material (Thorotrast in- 
jected s months previously ) 

Spleen and regional lymph glands The metallic 
substance lies mostly in large phagoev tic cells in the 
center ot lymph folhcles but some is also outside the 
cells These resemble reticular cells There is no 
definite fibroblastic probferation 

EXPERIMENTS \ND RESULTS 

It has been stated by some workers {Dick- 
son, Gottlieb, 2) that no radioactivity could 
be demonstrated in colloidal thorium dioxide 
(thorotrast) Two simple experiments con- 
clusively prove this radioactivity 

1 The apparatus consisted of a well con- 
structed a-ray electroscope calibrated so that 
it required 172 hours for the gold leaf to pass 
over 8 divisions of an arbitray scale The 
contents of 1 ampule of thorotrast' was 
evaporated to dryness and placed in the 
ionizing chamber It was then found that the 
charge on the electroscope leaked away in n 

den Chemical Corporation \ew\orW 


Iig 4 Photographic shadow 01 kad arrow dwelopcd in 
the pnjtncv of ihorium rass in a microscopic section of 
livtr from Cise 3 

minutes This is proof of the marked radio- 
activit) 01 the thorotrast preparation 

2 To demonstrate the radioactivity of 
thorium m tissue, a frozen section of the hver 
ot the second case was used A section 30 
microns thick and i cenliineter square was 
mounted dry on a glass slide and put i centi- 
meter above the emulsion surface ot a pan- 
chromatic '“M” photographic plate A small 
lead arrow was placed on its sensitive surface 
between it and the hver section Special care 
was taken not to expose the plate to light 
during this manipulation At the end of 5 
davs a photographic shadow of the metal 
arrow had developed (Eig 4) Liver sections 
which did not contain thorium were used as 
negative controls 

Conclusion Rajs irom the thonum con- 
tained in this verj' thin section of liver have 
been photographed 

WTule It 13 impossible to distinguish sharplj 
between those tissue changes which are due to 
thonum as a mechanical irntant and those 
which are due to the alpha, beta, and gamma 
particles, it is reasonable to assume that both 
mechanical and physical properties are con- 
cerned m the tissue responses It is note- 
worthy that the proliferative reaction in 
these 2 cases is greatest in situations where 
connective tissue is normally most abundant 
Thus the fibrous tissue increase is much 
greater in penportal distncts containing the 
metallic substance than about the central 
veins, although the substance is about equally 
distributed in both these regions On the 
other hand, lack of tissue reactions m the 
spleen and lymph glands is a noteworthy and 
surprising fact There seems to be, theretore, 
a considerable v'anation in the reaction, or 
tolerance, of different kinds of tissues and 
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cells to this irritant Where fibrous tissue is 
abundant (subcutaneous tissue and pen 
portal districts) the metallic irritant produces 
fibroblastic proliferation and hyaline hbrosis 
but where reticulo endothelial cells are abun 
dant (spleen and Ijmph glands) there appears 
little or no evidence of librosis It is suggested 
that phagocytosis ma> be of importance 
The absence of budding capillaries has been 
noted in these two cases In this respect the 
process differs in the li\cr from the usual 
picture of periportal cirrhosis The fibrous 
tissue surrounds thorium and compres cs 
\essels This progresses to hj aline dc^cncra 
tion and other tissue changes which arc a so 
dated with impaired nutntion 

suiraAR\ 

There ha\c been bneflj described two in 
stances of a proliferative and productive rc 
action in connective tissue 5 months after 
the injection of thorotrast 
The radioactivity of thorotrast has been 
demonstrated 

The intravenous administration of this 
substance m cases where the expectancy of 
life is more than 3 years is dangerous 
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T his work was undertaken with the idea 
of throiving light on a question which 
has interested gastro-enterologists and 
pathologists for many years The question is 
Are benign and carcinomatous ulcers of the 
stomach dependent for their origin and 
chronicity on the presence of degenerative 
and obstruction producing changes in the 
blood vessels of the stomach and particularly 
in those in the floor of the ulcer^ Up to the 
present all students whose work I know, who 
have attempted to demonstrate these changes, 
have used a purely histological technique I 
have attempted to measure cross sections of 
the blood vessels supplying the regions of 
ulceration, to compare these measurements 
with those of cross sections of blood vessels 
supplymg apparently normal parts of the 
same stomadi and in this way to estimate and 
compare the blood supplies of the two regions 
If the so called vascular theory of causation 
of ulcer IS correct, one would expect to find a 
poorer blood supply in the region of the ulcer 

LITERATURE 

In 1853 Virchow defimtely enunciated the 
vascular theory of genesis of peptic ulcer 
Hauser, m 18S3, added to the literature a 
monumental work on the relationship of 
vascular lesions to chronic gastric ulcer He 
concluded that whoever wished to produce a 
gastric ulcer must begin by producing disease 
m the gastnc vessels 

Since Hauser’s time many investigators 
have studied this subject, among whom may 
be mentioned Hoff, Monpeurt, and Ophuels 
Durante, in 1916, m discussing the trophic 
element in the ongm of gastnc ulcer con- 
cluded that trophic disturbances m them- 
selves are not sufficient to cause ulceration, 
unless accompanied by spastic contraction of 
the vessels or vascular disturbances resultmg 
m hemorrhage Vascular disturbances have 


been studied, notably, by Kurosawa, by 
Schuetz, and by Held and Goldbloom 
Of the many attempts that have been made 
to produce gastnc ulcer by ligation or oblitera- 
tion of gastric vessels, those of Cohnheim and 
of Omata are of particular importance m re- 
lation to this study Much experimental 
work has been done also in an effort to leam 
more about the nature of the hemorrhagic 
erosions so often seen in the gastnc mucosa 
(5, 6) The possible relationship between 
vascular disturbances and cancer also has 
been considered (20) Konjetzny has re- 
peatedly championed the view that gastritis is 
preliminary to the development not only of 
ulcer but also of cancer Borchardt made a 
similar study of fifty resected stomachs and 
stressed the presence, in association with 
pnmary cancer, of sharply demarcated gas- 
tritis Schomberg suspended excised stomachs 
so that the capillanes were visible through a 
microscope In cases of ulcer the vessels were 
dilated, filled with blood, and branching, 
whereas in cancer the capillaries were small, 
thread-like, and sometimes absent 

Reading of the literature concerning the 
vascular theory of genesis of ulcer, both that 
which has been cited here and other material, 
indicates to me that vascular changes are of 
some importance m the formation of certam 
tjqies of chronic gastnc ulcer I am not sat- 
isfied with the evidence in favor of the view 
that there is a difference between the changes 
in the blood vessels seen m cases of bemgn 
and in cases of malignant gastnc ulcer 

ilETHOD EiEPLOYED IN THIS STUDY 

Histological studies Surgically removed 
gastric specimens were used as the basis for the 

study Fifty-sevenresectedlesionsweredivided 

into four groups according to their histological 
cxiaractcnstics Xiiere were xS benign ulcers, 
20 ulcers m which there was evidence of 
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secondary c> topksia OlacCarU i* 13 14) 
14 ulcers which contained areas of beginning 
caranoma and 5 detinitclj carcinomatous 
ulcers 

From the formalized specimens blocks 
were taken from the borders of the ulcers and 
lor control observations similar blocks were 
taken from the appart nlly normal mucosa of 
the same stomach as far distant from the 
ulcer as possible 

All of the sections were made m the same 
manner The block was frozen and the cut 
made parallel to the mucosal surface so as to 
obtain a cross section of the tubules and blood 
vessels Each section was 10 microns thick 
and as far as possible w as taken 0 5 mifiimctcr 
from the surface of the flattened mucosa In 
most of the specimens this depth corresponded 
to half the mucosal thickness \ anous stains 
were tried hut the results with hematox>lin 
and eosvn were sufficiently satisfactory that 
this stain was used exclusively m preparation 
of tissue for the actual studs The tissues 
were mounted in balsam of Peru 

The sections were first inspected under low 
power and usin), India ink on the cover slip 
a representative area showing a uniform pic 
ture of the tubules was marked off for study 
From these areas camera lucida drawings of 
the lumens of cross sectioned blood vessels 
were made using a Spencer camera lucida 
and a Leitz monocular miaoscope with the 
oil immersion lens The magnifications were 
computed by means of the Bau^ch and Lomb 
miUiracter scale 

The areas of the lumens of the vesstlv were 
measured with a plamraeter and the figures 
were reduced so that the total area of the 
lumens could be expressed as a percentage of 
the area of stomach studied ^ description 
and photograph of the planimetcr used can be 
found m Allen s article on the measurement 
of the veins in the suprarenal glands 

Identification of the walls of the vessels was 
at times so difficult that certain standards 
were applied in the hope that thej would ob 
vnate mistakes attributable to the presence of 
erythrocytes surrounded b> connective tissue 
fibrils 

Distmction between vessels carrjmg arte 
rial or venous blood was not attempt* d all 


vessels seen were drawn Onl) vessels with 
distinct walls were measured If the area of 
the lumen changed with the focus the largest 
distinct area was drawn 
Studies viade hy mjcclioi In 5 cases the 
vessels of the resected portion of stomach 
were injected immediately after its removal 
The right and left gastnc and the right and 
left gastro epiplcic arterial stumps were iso- 
lated and the lumens flushed with an 8 per 
cent solution of sodium nitrite They were 
then injected with a material opaque to 
roentgen ravs Vanous injecting media were 
Ined Several speamens were injected with 
a compound of India ink and gelatin and an 
attempt was made to dear the ti«sues with 
alcohol acetone and oil of wintcrgreen The 
results were disappointing presumably be 
cause of the thickness of the tissue Injection 
of metallic mercury made it possible to obtain 
satisfactory roentgenograms A 25 per cent 
solution of sodium bismuth tartrate also was 
tned m the belief that its low surface tension 
as compared with that of mercury would not 
hinder its entrance into the smaller vessels 
The results were no better and since mcrcurj 
gave a clearer picture this was iinallj cm 
ployed exclusively Blocks of tissue were 
taken as in the other experiments and the 
results of the measurements of the blood 
vessels were first studied separately and later 
averaged in with those of the other ulcers 

CALCOLMIONS 

To obtain the areas of the lumens of the 
blood ve sels the area as taken from the 
planimetcr reading was multiplied by the 
planimetcr constant and this in turn was 
divided by the appropriate constant of mag 
mficatioQ of the microscope Similarly to 
obtain the area of the entire section in which 
the vessel were measured the reading of the 
plinimtter was multiplied by 1 constant and 
divided by the constant of raagnmcation of 
the microscope The ratio between these two 
areas that « the vastular area and the area 
of the section expressed as a percentage gave 
a measure of the fraction of a cross section of 
the ti sue that was occupied by blood vessel 
and was taken as an index of the blood supply 
For the normal tissue this is symbolized by 
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D,>, that IS, the density ot the \Cbsels in the 
normal tissue, for the pathologic tissue, it is 
symbolued bv that is, tlie densiit> ot Uic 
\essels m the area ot ulceration The ditler- 
ence between D , and Dn gi'cs an inde\ of the 
abnormality in blood supply ot tlie pathologic 
tissue This difterence will be referred to 
hencelorth as D, or the index of \ascular 
density Ihe details of the calculations 
appear in the appendix, at the end ot this 
article 

The means, standard dexiations, and /ones 
of probable error were calculated in oath ot 
the four groups A summary' of the data is 
guen in Table I 

Unfortunately', there are several sources of 
error in these procedures It has been shown 
that sections from dilTcrcnt parts of the same 
ulcer may' vary in cellular cliaractcristics, 
that Is, a section from one side ot the crater 
may contain cells that are normal, while a 
section from the opposite side may contain 
cells that give evidence of secondary cyto- 
plasia The outlines ot the vessels doubtless 
are changed by the fixing agent used to pre- 
serve the tissues Variations in the depth at 
which the section was taken might well in- 
fluence the number of blood vessels per cross 
section and possibly also the size of the 
V essels Errors might anse through mistaking 
other structures tor vessels Ihe drawing ot 
the lumens ot the blood vessels, with the help 
of the camera lucida, and the measurements 
with the planimeter, leave other opportunities 
for error 

Some idea of the magnitude ol the com- 
bined errors, together with the natural varia- 
tions of the data, has been obtained by comput- 
ing the standard deviations of the figures m 
the several groups 

RESiLrs OF HISTOLOGIC VL STL DIES VN’D OF 
S re DIES MADE BV INJECTION 

The figures given in Table I are based on 
measurements of more than 8,000 arterioles 
and capillanes, that is, the results now to be 
given concern the histological studies 

In the group of 18 benign ulcers the mean 
difference between the vascular density in the 
ulcerated part and in the non-ulcerated parts 
of the stomach was -{-i dio 59 per cent 
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tn the Series of benign ulcers was much higher 
than that in other cases It was so much like 
that tound commonly only in cases of malig- 
nant ulcer that I wondered it this lesion might 
not have been wrongly diagnosed Accord- 
ingly', more sections were studied, but no 
evidence was found of premalignant or of 
malignant changes Moreover, the patient 
from whom the ulcer was taken was alive and 
well when last hexird from i year after opera- 
tion Both 01 these tacts supported the diag- 
nosis of a benign ulcer Excluding this case 
trom the «cne 5 the mean ditTerence in v ascular 
density was +053 ro6i per cent, a dit- 
terence which from statistical considerations is 
even less likely to be significant than the other 
was Obviously, then, this study does not 
otler any support to the theory that ulcer 
arises in an area poorly supplied with blood 
In these cases if there was any difference, it 
was in favor of the area of ulceration, that is, 
this area had a little more blood supply than 
the rest of the stomach had 

In the 20 cases ot secondary' cy toplasia the 
mean difference was fa ii ±0 28 per cent 
In the 14 case -5 of early carcinoma there was a 
mean difference ot -[-421 and ±090 per 
cent In the 5 cases of definite carcinoma 
there was a mean difference of -f r 45 xo 55 
per cent I his suggests that the blood supply 
ot a carcinomatous ulcer is greater than that 
of a benign ulcer or than that of normal 
gastric mucosa 

Ihese differences seem small until one 
expresses one percentage as a fraction of the 
other (column farthest to right, Table I) 
Then it will be noted that with benign ulcer 
the vascularity of the tissue near the lesion 
was half again as great as m the rest of the 
stomach In the case of secondary cy toplasia 
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}t nas 3 s times as great in early carcinoma 
5 5 times as great and in advanced caranoma 
i o times as great 

Figure 1 graph i shows percentage dis 
tnbution curves summanaing the data for 
the various types of tissue studied It nill be 
seen that with the exception of data for 
secondary c>top]asia all the curves have the 
same mode The dvScrenccs in the means are 
attributable to the presence of some unusually 
low percentages m the group of benign ulcer 
and to manj high readings m the group of 
early carcinoma 



The observations on the 5 injected spea 
mens will he considered separately, m ivhat 
immediately foUows 

Casz I This specimen (Figs s andsliepresenied 
IS centimeters ol stomach which gave evidence of 
sevee^ benign chrome inflaramalory ulcers on and 
near the lesser curvature the largest one measured 
I S by 1 centimeter and the mallest s by 3 nulli 
meters The attached nodes were intlamoiatotj 
The injection preparation revealed the ulcer very 
nell with the area to the left relative!) avascular 
There was a rich pjlor c blood supply and several 
arterioles could be traced directly into the crater of 
the ulcer The index of v ascuUr density was +0 40 
percent 

Case 1 The preparat on vas made with a aj per 
cent solution of sodium bismuth tartrate The 
lesion was a perforating chronic gastric ulcer 1 0 
centimeter m diameter with 3 crater reaching into 
the muse Ians mucoss on the lesser curvature 
There nas no viable gastritis except for a small 
area around tVe edge oS the ulcer but nucroscopi 
call} there was a defin te indammatory react on 
of grade 1 Here again the shade vs of the vessels 
could be traced into the ba e of the ulcer The index 
of vascular den ity was — e 1S4 pe cent 

Case } Tbi« specimen contained a simple pet 
(orating type of gastnc ulcer tneasutmg 1 5 centi 
meters by 1 5 centimeters by xs milluneters on (be 
lesser curvature $ centimeters from the P>lotu! 
The injccicd preparation cooUined a clearly defined 
area where (he vessels did not fill end which corre 
sponded to the crater The presence of the avascular 
area together with an index of —3 do per cent 
uggested to me that this lesion might fall 1 the 
group of defin te carcinoma but h stuogically the e 
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was ao evidence of inalignanc> The patient was 
alive and well 6 months after operation 

Case 4 This specimen (Figs 4 and s) contained 
a perforated, ulcerated adenocarcinoma (grade 2) 
measuring 2 5 by 2 by i 5 centimeters, with a second 
ulceration adjoining it, toward the cardia on the 
lesser curvature, measuring 8 by 8 by 4 millimeters 
In the nodes were inflammatory changes Three 
submucous hemorrhages were visible grossly and 
their presence was indicated also by escape of the 
medium used in mjectmg the preparation During 
the operation the omentum had been torn from the 
greater curvature and this may explain the poor 
injection of the pjlorus The indet of vascular 
density here was + 4 70 per cent 

Case s This lesion was a large, ulcerated adeno- 
carcinoma (grade 3) of the posterior wall, measuring 
4 by 2 5 by 2 centimeters, with involvement of 
hmph nodes In the roentgenogram there was a 
definite area around the crater where the vessels 
did not become injected The index of vascular 
density was -f 2 25 per cent 

THE INDICES OF VASCULAR DENSITY 
IN RELATION TO MORTALITY 

The results just given appear to show that 
one factor altering the course of a malignant 
lesion may be a diange in vascularity If it 
IS correct to assume that changes in vascu- 
larity mfluence the development of both 
bemgn and mabgnant ulcers, then there 
might also be a similar correlation betiveen 
the vascularity of the lesion and the future 
course of a patient from whom that ulcer had 
been removed 

For this part of the study, if the cellular 
charactenstics of vanous sections from any 



one ulcer differed, then that ulcer was grouped 
on the basis of the tissue that was least differ- 
entiated A colloquial way of expressing the 
foregoing would be to say that an ulcer was 
grouped on the basis of the most malignant 
tissue found within it The groups bore the 
same names as those borne by groups men- 
tioned earlier in the paper benign ulcer, 
secondary cytoplasia, early carcmoma, and 
defimte carcmoma In Table II is summarized 
the clinical analysis of these groups 
The mortality figures for the groups ivere 
correlated with the vascular density indices 
In the group of benign ulcer 82 5 per cent of 
the patients were alive approximately 2 }^ 
years after operation In the group of sec- 
ondary cytoplasia, 85 S per cent of the pa- 
tients were alive 2 ^ years after operation, 
and none of the remaining patients died of 
cancer In the group of early cancer the 
reverse situation was present, only 31 2 per 
cent of these patients were alive and 62 4 per 
cent were either dead or had recurrence at the 
end of years after operation It is im- 
portant to note that the average index of 
vascular density of the patients who died of 
cancer was -fa 76 ±i 27 per cent, whereas 
the index for the livmg patients was -f 5 sq 
± i 20 per cent (Fig 1, graph 2) In other 
words, It is suggestive that with two excep- 
tions the patients who lived had highly vas- 
cular carcinomatous lesions, whereas those 
Avho died had lesions of much less vasculanty 
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Furthermote the mcani of the indices of 
vascular density show that the vascularity of 
the lesions irotn the living patients was more 
than twice as great as that of the lesions from 
the patients who had died from cancer This 
correlation is m accord with the as umption 
made In the group of definite cancer 
wherein the vasculanty wa still {utiher de 
creased only i patient or too per cent 
was alive and weU one vear after operation 

COMMf NT 

Granting that the separation of ulcerating 
gastric lesions into the groups named was 
correctly made by the pathologists it was 
thought probable that the index of vascular 
density as has been defined in the foregoing 
would decrease from the benign ulcers to the 
detinitc carcinomas The results were exactly 
the opposite 

The gradation in vascularity from normal 
tissues up through benign ulcers ulcers with 
secondary cytoplasia to beginning caranoma 
and then down to fully developed carcinoma 
suggests that the figures do mean something 
They obviously do not support the belief that 
ulcers begin in a region of lowered vasculanty 

fir as I can see they suggest that with the 
mcrca ed metabolic rate of tissues around an 
ulcer there is on the average a slightly in 
creased demand for blood This demand 
would tend to be increased liU more if the 


cells were to become cancerous and as 
iVarburg contended to have a higher meta 
bolic rate Later as the carcinoma grew the 
associated fibrous tissue and rapidly multi 
plying malignant cells might stran le some of 
the blood ves els and perhaps lower the 
vasculanty of the growth ^Vhether the 
cellular changes antedate the variations in 
blood supply or vice versa no one can say 

Obviously tbe index of vascular density 
could not be used diagnostically in the case of 
an mdtv idual ulcer It is only the mean of the 
measurements taken from several lesions that 
can be sigmbcant 

Those of my studies which were earned out 
on resected and injected stomachs do not 
support some of the contentions of other 
authors There is a marked anastomosis be 
tween the vessels of both curvature so that 
blocking of any one ve sel would not neces 
sanfy produce an infarct file small capii 
lanes of the submucosa arc eni arteries m a 
stnet sense but the actual area of muco a 
supplied by these is so small that it is ddti 
cult to imagine a chronic lesion resulting 
from blockage of one or even of several of 
these vessels 

SlTilSLCRV AND CONCLUSIONS 

I Fifty seven gastric ulcers were divided 
on the basis of histological charactenstics into 
four groups benign ulcer i8 ulcers giving 
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BILIARY DUODENAL INTUBATION^ 

RALPH COLP, M D , F A C S , New York, New p-ORK 


S ULLIVAN, m 1909, after a senes of 
animal e\penments, suggested the 
possibility ot a choledochoduodenal 
intubation with a straight tube for traumatic 
division or stricture of the evtrahepatic bile 
ducts Brewer, in 1910, accepting Sullivan’s 
suggestion, reported a case in which he per- 
formed a hepaticoduodenal anastomosis over 
a tube which entered the duodenal wall 
directly The tube passed, and the patient 
did well for a while but subsequently returned 
with the signs of obstruction McArthur, in 
1923, reported 7 cases of plastic operations on 
the common bile duct m which he used chole- 
dochoduodenal intubation, having operated 
upon the first case m 1908 Since then this 
procedure seems to have become definitely 
entrenched in the surgery of the extrahepatic 
ducts, and its sphere has spread beyond the 
domain of reconstruction tor which it was 
originally mtended 

The prejudice against foreign bodies in 
surgical operations was largely mitigated by 
the excellent results obtained by the Murphy 
button, and while it may not enjoy such great 
populanty at present, it still has many definite 
indications It is essentially true that any 
foreign body employed as an aid to anasto- 
mosis, may become a source of trouble It 
may be retained giving rise either to irritative 


aated that cases temunating favorably are 
more apt to be reported than those attended 
by serious and fatal postoperative com- 
plications 

Time and expenence have added many 
modifications which have perfected the tech- 
mque of biliary duodenal mtubation The 
past decade has witnessed a great improve- 
ment m the manufacture of rubber, for the 
tubing even though it may be retained foi 
months, seems to resist the destructive and 
disintegrating influences of the bile salts 
Moreover there seems to be httle tendency 
for the bile salts to be precipitated and occlude 
the patency of the lumen, provided the tube 
has been of sufficient diameter Naturally 
the greatest care should be exercised m select- 
ing the best and highest grade rubber, radi- 
opaque, if possible A variety should be 
chosen which though soft and pliable, is 
resistant enough to maintain its lumen against 
external pressure in spite of ample fenestra- 
tion hlany opportunities have been afforded 
to examine tubes which apparently have 
remained m a bile duct for almost a year 
The majority of these have been found m an 
almost perfect stage of preservation contain- 
ing very little deposit of accumulated bile 
salts While it is undesirable that these 
choledochoduodenal tubes be retained indef- 


symptoms or to an intestinal obstruction, but 
these disadvantages are more than counter- 
balanced by the many advantages accruing 
from its use The hazards of biliary duodenal 
intubation have been probably exaggerated 
It has been stated that the indefinite retention 
of the indwellmg foreign body may lead either 
to a persistent bihary fistula or to cholangitis 
The tube may either become plugged and 
encrusted, causing complete biliary obstruc- 
tion, or by Its protrusion into the duodenum, 
act as an open pathway for a duodenal reflux, 
causing an ascending infection with cholan- 
gitis Actually m chmcal practice, while these 
untoward complications may develop, they 
are extremely rare However, it is fully appre- 


initely, it is important that they remain fixed 
m position until their specific objectives have 
been fulfilled Some surgeons (4) control the 
choledochal portion of the tube from slippmg 
into the duodenum by anchormg one end of a 
silk ligature to the tube, fastening the other 
to the skin This is hardly necessary Pre- 
mature delivery does not appear to be an 
immment danger since the use of the small 
caliber tube has been discarded A tube 
wffiich will snugly fit the choledochus is the 
most desirable for mtubation The narrowed 
and spastic area of the papilla will usually 
lead to mechanical dilatation so that a chole- 
dochal tube of rather large dimensions may be 
easily introduced S to 10 centimeters down 
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into the duodinum E\ en though the^phincter 
of Oddi Mill grasp the tube ti^htl> at iirst 
the rubber will be dislodged e\entu^I> by the 
downward flow of the intestinal contents 
aided and abetted by the mternuttent activity 
of duodenal peristalsis V tube may pass in 
4 w<ehs (Case 4) or may be retained for over 
s tear (Case 3) Judd reported a tube mplace 
for 4 > ears before it caused cholangitis \ hese 
tubrs rarclv cause intestinal obstruction m 
their transit along th( gastro intestinal tract 
Biliary duodenal intubation is indicated in 
many prunan conditions and m some of the 
postoperative compbcations involving the 
cxtrahcpatic ducts It affords a mechanical 
channel through whidi bile ma> be delivered 
immcdiatel} into the intcstmal canal and 
pracUcail> eltmmates a biliary fl tula Cases 
of obstructive jaundice clinically do much 
belter after operation if the bile is restored to 
the human economy as quickly as possible 
for many patients seem d tnmentally affccti d 
b> a complete biharj hslula The lo s of bile 
seems to interfere scnousl> with digestion 
and absorption and in many instances lauses 
such rapid ph> steal deterioration that com 
plcte disintegration appears likely unfevs bile 
IS refed by duodenal gavage 
The majority of incisions into the com 
mon bile duct even if the cholcdochus is 
immediatelj sutured are followed invariably 
by bihary drainage lasting for weeks or even 
months \side from the presence of unre 
moved calculi one of the main causes for a 
biliary fistula is a tonic spasm of the sphincter 
of Oddi borne surgeons have advocated 
dilatation of the spastic phincter b> slowly 
stretching it with graduated sounds at the 


tune of operation The cho(edochotom) is 
then firmly sutured Fven this procedure has 
one distinct disadvantage It may occasion 
a traumatic obvtructiv c edema of the papillarj 
region resulting in an increased mtradu laf 
pressure with dehiscence of the choledochal 
suture fine 

Choledochoduodcnal intubation via the 
papilla removes this possibility and str tdiei 
the sphincter so thoroughly that the effect of 
the dilatation will leniam long after the tube 
has passed Some surgeons notably Duval 
andWalre) state (hat bihary duodenal intuba 
tion IS an innocuous procedure and should he 
employed more frequently They believe it 
may be used to advantage even m simple 
cases of common duct obstruction due to 
tone m w hich it may be desirable to eliminate 
I xtem4J drainage 

Thi procedure is certainly indicated in 
those cases of fistula which have drained bile 
for a prolonged period and in which secondary 
exploration is indicated and those reoperated 
upon ca e of secondary obstruction ui which 
It IS desirable to eliminate the debilitating 
effects physically and cconomicaUv of another 
biliary astula 

Case 1 illust at » ihe pariial application of the f 
pnnc-pl s This patient following the r /no al o* 
choledochal cal uli dra ned bile for js daj r ^ 
ound finally healed nd he emained perfecUv eii 
fo 6weeks hen he eiper encedan <p ode f le er 
nd laundice H was readmitted lo the n pi* ' 
th diagn s f c mmo duel bslruct on The 
sec nderflo aiion disclosed norm lapwaonghut 
dll t ddu t the suj raduodenalporli n 
n I only co ered b> adh rent duodenum but me 
bowel V all h d act all) prol psed into the pre * 
cboledocbostom) wound co/nplelel) occluthng the 
JuiBes ot ihe commo bile duct ’no calc ws wav 




biliary 
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which usually de%eIops at the site of anasto 
mosis In certain cases the indwelling tube 
provides a scaffold along which a portion of a 
new duct may be reconstructed 
The plastic procedures of choice m biliary 
canal reconstruction are preferably those m 
which It IS possible to unite mucous membrane 
to mucous membrane The danger of second 
ary stricture from the contracture of fibrous 
connective tissue is tnarLedlj diminished by 
this sunple expedient But unfortunately it 
IS not alwa>spossible either to perform an end 
to-end suture of the ducts or institute a 
cholcdocho or hepatico-duodenostomy Lven 
the results in these procedures arc obvioust> 
more successful if an indwelling tube is used 
But biliary duodenal intubation becomes 



absolutely essential m those instances in which 
the stricture is either so located or the defect 
m the duct is so extensive that an end to end 
anastomosis of the duct is impossible In 
these particular cases the intubated rubber 
tube acts as a bridge to span the gap between 
the distal and proximal ^rtions of the duct 
The area of the exposed rubber is careful!} 
covered b> the adjacent tissues of the gastro 
hepatic omentum or the omentum itself 
Occasional!) because of extensive scarrin 
and dense adhesions onl) the proximal poi 
tion of the duct ma> be located This ma> be 
intubated while the distal part of the tube 
may be introduced directly into an opening 
made m the duodenum The area of the 
anastomosis so made may then be covered 
with the aid of neighboring fat and connec 
(ive tissues While Sullivan has shown m 
animals that bdiaiy duodenal intubation m 
instances of division or loss of substance of 
biliar} ducts is followed by a regeneration of 
ductal epithelium grownng along and even 
tually encompassing the rubber tube there is 
ver> lilUe proof if any that the same happens 
in the human Autopsies obtained in patients 
d>nng of some intercurrcnt disease >cars after 
a reconstruction of the extrahepatic ducts 
with loss of substance are exceedingly few 
The postmortem appended to Case 3 is 
therefore of unusual and exceptional interest 
Tbs woman died of b>pc tensive eardio vascwlir 
di ease ab t » jears after a intubation for sine 
lure oC the choledochus in which end to-end s tu e 
M n t possible Examination of the spe 
showed that the reconstr cted duct was patent 
th ugbout and possessed a lumen equal n diamel« 
to the normal duct above and below even tho gh tP* 
bile canal was imbedded in a mass of dense nbro « 
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Fig S Case 4. V, Scar tissue occluding hepauc duct m region of porta hepatis B, HepaUc 
ducts at the porta hepatis after e\cision of scar tissue C, Hepatoduodenal intubation. 


connective tissue There uas no histological evi- 
dence m this case that a lining epitheUum had re- 
generated from either the protimal or distal seg- 
ments of the duct 

This emphasizes that fibrous connective 
tissue under certain conditions may provide 
a temporary satisfactory channel it a sufiicient 
diameter is originally planned so that the 
secondary contractures of scar tissue from 
vvithm and without will not obliterate the 
lumen The new canal mechanically served its 
purpose for 2 years and dramage was suffi- 
ciently free so as to protect against active 
cholangitis Whether another stncture would 
have eventually developed if the patient would 
have survived longer, is problematical Re- 
currmg strictures m this type of case are cer- 
tainly not unusual Even a so called “mucous 
membrane to mucous membrane anastomosis” 
over a tube is no guarantee against their 
occurrence Secondary strictures with cholan- 
gitis are the bugbear of reconstructive surgery 
of the e.vtrahepatic ducts 

Case 4, a hepatic duodenal mtubation for stric- 
ture of the hepatic duct at the porta hepatis illus- 
trates the comphcations of recurring stncture 
This patient, a young marned nurse, developed a 
hepatic duct stncture at the porta hepatis following 
a cholecystectomy and suffered severely from the 
systemic effects of an almost complete obstructive 
jaundice It was important to relieve the jaunice 
and at the same time, if possible, restore the bile to 
the intestine by internal dramage Hepatoduodenal 
mtubation immediately relieved the jaundice which 
soon resulted in a visible improvement of the 
patient The tube was recovered within 4 weeks 
after operation If this patient had not been care- 
fully followed, the case might have been reported as 
a brilliant result following hepatoduodenostomy 
Unfortunately, however, within 3 months after 


operation, episodes of chills, fever, and jaundice 
occurred, although dunng the attacks, bile was 
always obtained by duodenal dramage A banum 
meal persistently failed to outline the bihary radicles 
These fedmgs apparently predicated a begmning 
stncture at the site of the anastomosis causing 
stasis, ascending infection, and cholangitis It was 
suggested that a pylonc evdusion with gastro- 
enterostomy might div ert the stream of gastnc con- 
tents, materially diminishing a possible source of 
the ascending infection This would not eliminate 
the element of stncture with its biliary stasis The 
case IS rather typical of the follow-up results in 
reported cases of hepatoduodenostomy Invanably, 
evidences of cholan^tis develop 

It IS indeed problematical whether the insti- 
tution of any other plastic procedure in stne- 
tures near the porta hepatis would protect 
against the dangers of cholangitis It might 
have been a better procedure to have fist 
established a bUiaiy fistula with the thought 
of eventually transplantmg a firm smus tract 
into the stomach or duodenum While the 
earlier reports of this procedure were enthu- 
siastic, subsequent follow-up examinations 
have robbed t^s operation too of some of its 
former glamour Most patients with stnetures 
at the porta hepatis appear destmed eventu- 
ally to succumb to the fatal eflfects of hepatic 
mfection no matter which plastic reconstruc- 
tive measure has been employed 

CONCLUSIONS 

Biliary duodenal intubation has become a 
recognized and valuable surgical procedure 
in selected cases of certain primary diseases 
and as a secondary procedure in postoperative 
complications mvolvmg the extrahepatic bile 
ducts It IS indicated when the restoration 
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of bile by internal drainage is imperative and 
the elimination of a biliaryfistula is essential 
It IS exceedingly useful m reconstructive pro 
cedures of the bile ducts in which either an 
end to end anastomosis or a hepaticoduoden 
ostomy or choledochoduodenostomy is feasi 
ble Its use is problematical however in 
those plastic procedures m which there is a 
loss of substance of the bde ducts and in 
which the indwelling tube is used as a tcm 
porary canal and scaffold along which a new 
tube of ductal epithelium may regenerate 
It IS still questionable whether bile duct 
epuhehum mil reform to any great extent 


It IS more than likely that the replacement 
will be made by connective tissue which inli 
eventually contract resulting m all probabil 
ity in secondary strictures with bde stasis 
sending infection and cholangitis 
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WHEN TO REMOVE THE DRAINAGE TUBE IN COMMON 
BILE DUCT DRAINAGE 

R FRANKLIN CARTER, M D , F A C S , New York, New York 

From the Surgical Department of the New Yorh Post Graduate Medical School and Hospital 


S URGICAL drainage of the common bile 
duct IS generally advocated for the fol- 
lowmg conditions stones, cholangitis, 
pancreatitis, and cholangitis with chrome fi- 
brosis of the duct Drainage has been for the 
rehef of biliary obstruction, the cure of infec- 
tion, the discharge of sand, for irrigations, to 
determine the character of the e\cretion of 
bile, to permit duodenal feedings, and to in- 
sure physiological rest of the biliary system 
The surgical literature is filled with “pros” and 
a few “cons” by emment authorities on the ad- 
visability of external drainage of the common 
duct The advisability of introducing a tube 
into the common duct will not be taken up at 
this tune It is rather the methods in use to 
determine that the goal of drainage has been 
reached that are to be considered Expressions 
of opinion have not been accompanied by 
specific data that determine when the drain- 
age has been carried on long enough to secure 
the desired end There are opmions given and 
cases cited advocating the immediate suture 
of the common duct, 10 days’ drainage, 6 
weeks’, 2 months’, and for longer periods of 
time In the recent literature the usual opin- 
ion given is that prolonged drainage is neces- 
sary to nd the common duct of infection 
There are few more specific data found on the 
length of time drainage is necessary Walters 
in 1928 advocated drainage with the Mayo- 
Robson tube in cases of common duct stone 
with jaundice for a period of 10 to 12 days 
Lobingier in 1924 advised the use of a small 
tube introduced through the cystic duct and 
left in place for a period of 20 days Deaver 
was the greatest exponent of prolonged drain- 
age of the common duct for mfectious condi- 
tions of the bile ducts and pancreas Moyni- 
han advises prolonged drainage with either 
the T tube or two tubes with one turned up 
into the hepatic duct for irrigation and an- 
other down into the duodenum for duodenal 
feedings and sphincter dilatation, embodying 


the principle of McArthur m feedmg and of 
continuous dilatation of Sir Henry Thompson 
in dilatation of urethras 

The early method of Mayo-Robson in mtro- 
ducing and suturing a catheter into the duct 
insured drainage for 8 to 12 days through the 
tube and for longer periods of time through 
the sinus that developed about the tube Af- 
ter the tube came away the closure of the 
sinus and cessation of the drainage depended 
upon the normal discharge of bile mto the 
duodenum For drainage of the duct follow- 
ing removal of stone in cases with mild cholan- 
gitis the method of Mayo-Robson gave very 
excellent results, and it is stiU the method of 
choice 

For prolonged dramage of the duct, the 
Kehr-Deaver T tube was developed and very 
generally accepted In this tube the surgeon 
had a means of drainage that could be kept in 
place indefinitely Leakage around the tube 
and inadvertent discharge of the tube were 
not controlling factors 

By quotmg a few recent personal communi- 
cations, the variety and differences in meth- 
ods and time of drainage m use can be demon- 
strated Dr John F Erdmann on August 9, 
i935i wntes 


In regard to the tube drainage in cases of calculus 
choledochitis, I have allowed a tube to remain in 
from 5 to 13 days, feeling that when the catgut has 
absorbed so that the tube can be lifted out without 
any trouble a sufficient amount of drainage has been 
estabhshed If the opening of the duct does not close 
spontaneously, we know that a sinus has developed 
from the duct up to the abdominal wall, this as a 
result of the penod of time the tube was in the duct 
and abdominal cavity 

For years, fully 30 or 35 , 1 have been m the habit 
as you will recall during your work with me at the 
hospital, of suggesting to the patients who have 
biliary leakages to eat a cracker or a piece of bread 
and mink a glass of milk during the mght just 
about midnight or shortly after,%nd thfs ^ould 
reduce the amount of discharge This has always 
demonstrated to me that drainage was taking place 
through the papilla of Vater ^ ^ 
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♦Breakfast, dinner, supper 4 - Empty bottle. Total, 165 cubic cenU 
meters , , _ 

Fig I Hourly drainage record 

jaundice, and the general character of the bile 
discharge is relied upon in general to deter- 
mine the type of drainage method to be used 
and the length of time of drainage 
For the past 4 years at the Post Graduate 
Hospital observations have been made on the 
bile with a view to determining when the con- 
dition had been met for which drainage of the 
common duct was instituted In addition 
there have appeared m the literature on this 
subject some methods of e^camimng the bile 
discharge that bear directly on the subject 

TESTING THE SPHINCTER OF ODDI 

The most common need for external biliaiy 
drainage is for the relief of bile obstruction 
The immediate release of biliary obstruction 
and its effect upon liver function make drain- 
age by any method desirable until the cause, 
either mechanical, functional, or both, has 
been removed Clamping the tube on about 
the eighth day has been widely employed to 
detect that bile would pass into the duodenum 
If pain occurred the tube was freed to be 
clamped again in 2 or 3 days for another test 
This test determines the possibility of open- 
ing the sphincter of Oddi with the full secre- 
tory pressure of the hver In cases of spasm 
or inflammatory stricture too great to be over- 
come, there result obstruction, dilatation of 
the ducts, and, unless the damp be removed, 
rupture of the suture line in the duct with dis- 
charge of bile around the tube The presence 
of bile in the stools has also been used to de- 
termine the patency of the spluncter of Oddi 
Pribram has advocated injection into duct 
through drainage tube of a radio opaque sub- 
stance and tlien an vray film to determme 
passage of fluid through sphincter 



Fig 2 Bottle m correct position for gall-bladder 
drainage 

Acting upon the thought in a suggestion 
made to patients by Dr John F Erdmann, 
that they eat somethmg about midnight to 
decrease the drainage into the dressing during 
the morning hours, an hourly measure of the 
bile drainage durmg the day was recorded 
Especial attention was directed to the amount 
of bile drained folloivmg meals In this way 
the physiological response of the sphmeter of 
Oddi can be determined by the amount of 
drainage mto the bottle during periods just 
before and after meals There will be an m- 
crease of drainage mto the bottle following 
meals when the sphmeter of Oddi does not 
respond and open after food is taken In 
Figure I the amount of biliary drainage de- 
creased following breakfast and luncheon, and 
after dmner there was no drainage from the 
tube This method is apphcable only when 
the end of the drainage tube is higher than 
the common duct, othenvise syphonage of bile 
might occur 

Figure 2 represents a method which has been 
devised by Dr John F Erdmann of attach- 
ing the collecting bottle for gall-bladder dram- 
age to the patient 

In some instances m which a patient does 
not respond to this test after a penod of time 
sufficient for an inflammatory stneture to 
have subsided the admmistration of bella- 
donna results m the usual physiological re- 
sponse This IS indicative of spasm of the 
sphmeter 
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\nother method that was tncd and dis 
carded because of the strain upon the suture 
hoc from %oini ting was to test the Bow of bile 
into the duodenum following magnesium sul 
phatc and olive oil stimulation through the 
duodenal tube In ease of the re ponsc of the 
sphincter there was an increase in volume of 
dark bile tlowing from the duodenal tube with 
a decrease m flow into the bottle from the 
common duct drainage lube This method 
would be applicable in prolonged drainage 
after the wound had thorougifly healed The 
response to food intake is thought to be more 
reliable even when the administration of be) 
ladonna is necessary 

In eases in which ob truction was the only 
factor the drainage tube could be removed 
safely as soon as there was a deflnite re ponsc 
after a meal \\ e do not feel that any case 
can be decided on thi» test alone as infection 
playsapartmall Otherand further tests are 
necessary before the tube can be withdrawn 
safely 



> K 4. Biliary wvlunt i is drusage bil daily miuo- 
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TtSTlNO rOR SIGNS Ot mfLASIUATlON 

1 US in the biliary discharge is ati index of 
the inflammatory’ reaction within the duct 
(F*g 3 ) \ dally rmcroscopic esammation of 

the drainage from the first pecimen obtained 
at operation until the tube is removed will fur 
nisb valuable information \s a rule there is 
pus in the operative pcamcn of ail eases but 
tho*% of simple common duct stone In the 
simfde stone eases the operative ‘^pteunen vnlJ 
show an occasional pus cell but no dumping 
of cells On the second day after operation 
there will appear frank pus m the bile m Urge 
amounts The presence of the tube may be 
responsible for this. In a few day< xo to n 
the pus disappears and only a few white 
cells will be found In the severely infectious 
cholangitis eases pus wiff be present m tie 
operative speamcn and it may continue to be 
found for longer or shorter pvnod of time 
The infection of the glands in the wall of the 
common duct and the smaller bile capilianrs 
may result m a purulent discharge in the bde 
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for many weeks or months The tube should 
not be removed until the purulent discharge 
has ceased and there is to be found only an 
occasional white cell such as may be caused 
by the presence of the tube 
The colon bacillus is the most common 
organism associated with common duct stone 
and cholangitis Daily cultures are also very 
likely to be contammated by other organisms 
on the tube or from the dressings This means 
of testing the length of time for drainage has 
been discarded 

SEDIilENTWION 0? BILE 

Crystals of calcium bdirubmate and bile 
sand in the biliary dramage have an especial 
significance The drainage tube should not be 
removed so long as crj'stals appear in any 
quantity Cholesterol crystals rarely appear 
in the bile after the first week dunng which 
the fragments of the stone are being washed 
out The analysis of common duct bUe dunng 
the postoperative period rarely shows choles- 
terol in any but very small amounts In any 
case m which cholesterol is present in the bile 
in any appreciable amount together with 
crystals of cholesterol, usuall> m fragments 
of stone, that does not dear up within a few 
days, there is a strong suspicion that a stone 
was overlooked m the duct at the time of 
operation 

Calcium crystals in any quantity appear- 
ing in the bile after cholecystectomy have 
been noted m cases of associated pancreatitis 
and the appearance of large amounts of pan- 
creatic ferments in the bile dramage It may 
be shown by further expenence that the dram- 
age tube should be retained in cases of an 
associated pancreatitis so long as large num- 
bers of calcium crystals appear 
The persistence of calcium bilirubinate 
crystals (Fig 4) takes place m patients who 
have a continuation of pus and a colon bacil- 
lus infection In patients with this combina- 
tion, the tube is retained after the pus dis- 
appears, the sphincter is proved to be operat- 
ing normally and so long as there are calcium 
bilirubinate crystals present in any quantity 
It is difficult to describe quantity m this re- 
spect In our laboratory the sign of plus- 
mmus is reached before removing the tube 



Fig 5 Parcreitic fermtnls in biliarj drainage, daiiv 
determinations. 


This insignia is used w hen m a non-centnfuged 
specimen there is occasionally found a small 
portion of calcium bilirubinate No tube in 
these patients has been retained long enough 
to discharge a specimen m w'hich, after searii- 
ing through many specimens, some crystals 
could not be found Following discharge from 
the hospital fragments of calaum bihrubmate 
crystals have contmued to be found in plus- 
minus amounts in speamens obtained hy 
duodenal tube dramage 


PFNCmSWIC EEE3XEXXS 

The presence m the biliary drainage of 
large amounts of pancreatic ferments, espe- 
aaily hpase and protease, does not permit the 
early removal of the tube The e.xcoriauon of 
the abdommal wall about the wound is a pam- 
ful complication This can be prevented bv 
retamng the tube until there is httle Hkeh- 
hood ftat dramage from the sinus iriii be pro- 
longed The presence of pancreatic ferment- 
m large amounts m the bihary dramai^e must 
occur m those patients m wh^l 
creatic duct opens mto the common bde duct 
above the sphmcter Their presence mdicatS 
an admixture of bile and pancreatic jmcl S 
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the common duct In such instances e pecial 
precaution should be observed against re 
moval of the tube before inflammatory or 
spasmodic changes of the sphincter base 
undergone resolution Prevention of viound 
excoriation can be obtained m this \ny 
S) 

TRiATME>rr OF PANCRfjSTinS 
BACTEKIOPUACE 

In a recent senes of patients with subacute 
pancreatitis the bactenological department 
has been administering a speafle bacteno 
phage against the colon organism Retention 
of the tube in the common duct and diamage 
has been of > alue in the reco^ cry of peomens 
for testing for bactenophage and the presence 
of colon baallus This senes of patients has 
pro%ed of interest and a later report will 
follow 

CIJEUICAI. EXAMINATIOV OF THE BILMRY 
DRAINACE TOTAL \ OLUUE ICTERUS INDEX 
AND CUOLESTEEOL CONTENT OF THE BIOOD 
\ daily chemical analysis of the bile for bile 
sails cboleslemJ and pancj-eatic fexments has 
been earned out on routine drainage cases 
This phase of the observation has confirmed 
the prevoous findings of Greene Wallers and 
Frcdenckson A drop in bile salt output fol 
Ion ing operation is an indication for mtensne 
liver therapy by the intravenous adminis 
trauon of glucose sodium chlonde and fluid 
(see Fig 6) 


High cholesterol figures in the commoa duct 
bile that do not disappear quickly following 
operation are suggestive of retained stone 

The daily postoperative blood cholesterol 
has been found to vary greatly in patients 
Without any apparent cause It is not con 
sidcred to be of assistance in determining the 
proper time for removal of the drainage tube 

Blood bile aad tests ha\ e been discontmued 
by the laboratory as they are considered ua 
reftable and of no assistance m the treatment 
of these patients 

As to the icterus index of van den Bergh 
reactions are important but tbev do not assist 
in the removal of the tube The changes 
indicated have been restored to normal limits 
before the local condition as evidence by ex 
ammalion of the bilury drainage 

JIEAtlNO OF THE OILIARV SINXTS 

Drainage of the common duct that is coo 
trolled by examination of the biliary drainage 
should result m almost immediate cessation of 
bije drainage upon removal of the tube A 
small «pot of bile stained serum is all that 
should collect on the gauze pad after the tube 
IS removed In some instances belladonna is 
kept up following removal of the tube to in 
sure solid union of drainage tna ton in com 
moo duct 

SUaiUASY 

I The relief of obstruction by drainage 
can be determined to have been accompfisicd 
when the sphincter of Oddi responds to the 
fo^ lest Clamping the tube to determine 
the stale of the sphincter of Oddi is not a 
necessary procedure 

3 The presence of pus in the biliary dram 
age may be taken as the period of active m 
flanunalion within the duct 

3 DaUy cultures of the biliary drainage are 

not reliable in determining the neccssao 
drauiage penod / 

4 ^dimentation of bile with crystalline 
formation especially of calaum bilirubinate 
should cease before the tube is withdrawn 

5 Pancreatic fermenfs in the biliary dram 
age ointra indicate remov al of the tube before 
the sphincter of Oddi has been definitely 
restored to non^ as shown by the food test 
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OVARIAN FUNCTION AND OCCURRENCE OF MENOPAUSAL 
SYMPTOMS FOLLOWING HYSPERECTOMY 

KUDOLI H MARX, MD FACS ttR CATCHTOLE Pn D B J McKENNON B K 
los AKctixs, Cautornia 


I T 15 a general clinical etpeneiKa; that 
h> stercctomy tends to hasten the onset of 
menopause All m\cstigators ha\e come 
to this conclusion but they do not agree on 
the question of whether the retention of one 
or both healthy ovanes has a retarding and 
mitigating effect on the appearance and in 
tensity of menopausal symptoms 
Grases believed that the so called meno 
pausal symptoms arc observed with \irtually 
the same frequency after removal of the 
uterus with or without removal of the ovancs 
He attributed the symptoms to a breaL m the 
utcro ovanan functional harmony and re 
garded the retention of osanan tissue after 
hysterectomy as of Utile physiological \alue 
and ocn productisc of possible harm to the 
patient I olak held a similar opinion 
On the other side of the question arc Scs 
sums and Murphy Stacy and Hawks who 
claimed after many hundreds of observations 
that hysterectomy usually hastens the onset 
of menopause but menopausal symptomsoccur 
m more patients appear sooner and arc more 
severe when all ovarian tissue is removed than 
when one or both ovanes arc saved 
In cases of supravaginal hysterectomy 
where enough functioning endometnuni had 
been preserved to retain signs of menstrua 
tion as in 36 per cent of the cases of Scssums 
and Murphy menopausal symptoms were 
much less likelv to appear than m (he re 
maindcr of hystcrectomued patients 

Lecfcnc and d AUaincs reported 130 cases of 
high fundal hysterectomy with ovanan con 
scrv dlion In X28 of these pauents menstrua 
tion persisted and of these only 10 per cent 
showed any premature symptoms 0/ meno 
pause 

These and similar cltmcal observations seem 
to indicate that the greater the amount of nor 
mal cndomclnum preserved m hysterectomy 
the less likely are menopausal symptoms to 
follow 


This assumption would also explain the dif 
fetcnce of opinion among gynecologists rcli 
tivc to the value of preserving ovanan tissue 
in hysterectomy The retention of a certain 
amount of cndomclnum appears to be of 
equal importance for the retardation of meno 
pausal symptoms as the conservation of ova 
nan tissue Tbemoreradically the uterus and 
espeaally the endometnum arc removed m 
the respective techniques followed the more 
likOy arc menopausal symptoms to develop 

During the last few y cars numerous inv esu 
gators have tried to establish the actual re 
lationship between the activity of the endo 
metnum and ovarian function using animal 
experimentation In the guinea pig Locb 
found that the removal of a considcrabfe part 
of the uterus was followed by prolongation 
of life and function of the corpus luteum 
which prevented ovulation as long as it was 
functionally active He concluded that (he 
endometnum m the guinea pig produced an 
internal secretion which had an abbreviating 
effect on the life of the corpus luteum 

Scssums and Murphy made a thorough ci 
pcnmental study of the gross miuoscopic 
structure of rabbit ovaries removed several 
months after hy stcrectomy They found that 
hysterectomy m the rabbit brings about de 
generative changes in the ovanes In a num 
her of the hysterectomized rabbits in which 
endometnum had been auiotran^plantcd they 
found less inhibitory and degenerativ e changes 
m the retained ovanes They concluded that 
the endometnum elaborates a hormone which 
influences the ovary 

Zimmermann made similar cipcnmcnls on 
rabbits with corresponding results T™™ 
tbcit expenments on mice and rats Parfenofl 
and M inter came to like conclusions 

In the human ovary anatomical chaUe.^ 
such as cystic degeneration and atrophy have 
frequently been found after by stercctomy but 
these changes arc neither constant norspeouc 
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pingo-oophor 

cctomy 

12 - 3^35 

1- 2 - 3 a 
x- 8-35 

7 yis 

smu 
10 mu 

75 mu 

50 m u 

Hot flushes 
started 
recently 

x6 

AJ 

23 

Pregnancy 

term 

D>stocia 

Normal 

until 

pregnancy 

Supravaginal 

hysterectomy 

p^lcaesatean 

4 - 23-34 

11- 3-34 
n- 9-34 

xi-20-34 

4- 24-32 

5 - 3-35 
5 -II- 3 S 

6 mos 

Neg 

30 m u 
Neg 

Neg 

20 m u 
20 m u 

Negative 

Negative 

Less than 30 m u 
Less than 50 m u 

No hot flushes 
Menses at long 
irregular 
intervals 

17 

31 

28 

Pregnancy 
term, 
Dispropor- 
tion right 
cystic ovary 

Normal 

until 

pregnancy 

Supravaginal 
hysterectomy 
postcesarean 
nght salpingo 
oophorectomy 

10 -6-31 

10- 31-34 

11- 7-34 
II-3S-34 

xa- 6-3. 

3 Jrs 

I mo 

Less 

than 

xomu 

Neg 

Nc*, 

Nc^ 

Negative 

■Negative 

Hot flushes af 
ter operation, 
disappeared 


50 mouse units, which is believed to be an 
indirect indication of a certain ovarian defi- 
ciency 

Five of the 8 cases with total hysterectomy 
(Cases I, 3, 4, 5, 7) showed “hot flushes,” 
m Case 7 startmg as early as 4 weeks, m Case 
3, 6 weeks, and m Cases 5 and i, 3 and 4 
months after operation, respectively In 3 of 
the cases with “hot flushes,” Cases i, 4, 5, the 
estrin level was lowered, at the same time the 
prolan level was raised In Case 3 the estrin 
output seemed virtually normal, but one urine 
specimen showed increased prolan One pa- 
tient, Case 7, presented “hot flushes” in spite 
of showmg 40 mouse units estnn, and prolan-A 


of less than 50 mouse units in two unne speci- 
mens 

Table II presents 9 cases of supravaginal 
hysterectomy between the ages of 22 and 38 
The time lapse between operation and first 
hormone assay varied from 6 months in Case 
16 to 10 years i month m Case 14 

The estnn output was virtually normal in 
4 cases, Cases 9, ii, 12, 13, dimmished in 4 
cases, Cases 10, 14, 15, 16, and practically 
absent in i. Case 17 It is interestmg that 
Cases 1 1 and 1 2 , aged 35 and 3 6, showed a good 
estnn output of from 20 to 80 mouse xmits 
daily, 6 years s months and 4 years 9 months 
respectively after supravaginal hysterectomy 
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lour of the 9 cases (Cases 9 10 13 15) 
show cd an increased prolan output of at least 
SO mouse units a of these (Cases 10 15) 
shontd at the same Ume a diounished output 
of estnn 

In Case 15 ue obsened the beginning of 
hot flushes at the ag«> of 37 7 >ears after 
supravaginal hysterectomy and left salpingo 
oophorectomy At the same tune wo ob 
served the hormone picture typical of estab 
Ushed menopause Uide from tbs case hot 
flushes were noted only m patient Case 17 
In the latter complete o\ anan and pituitary 
failure were apparent Supravaginal hyster 
ectomy and nght salpmgo-oophorectomy had 
been performed on this patient after caesarean 
section but unquestionably the remaining 
ovaiy had ceased functioning at the time of 
hormone assays 3 years i month foUowring 
operation \t that lime hot flu hes prcvi 
ously complained of had also disappeared 

In Case 16 aged 22 years a supravaginal 
hysterectomy had been performed after cae 
sarcan section with retention of 2 heathy 
Qvancs Sue months after this operation 
estnn was found to be absent in 2 of 3 unne 
pearaens without a corresponding increase 
of prolan \\c examined this patient agam 
^ and 6 months later and found in each of the 
two last speamens 20 mouse units of estnn 
showing an improvement of thi. ovanan func 
tion 


Table III show s 4 cases of supravaginal hy> 
lerectomies between the ages of 40 and 46 
years Case ?i aged46 showed the hormone 
picture of the last stage of menopause 8 years 
after by sterectomy Hot flushes from which 
the patient sufl’ered previously had disap- 
peared Case 80 aged 45 presented the hor 
mone picture of menopause 2 years 3 months 
after operation Up to the time of the hor 
mono assays this patient had shown traces of 
regular menstruation She first experienced 
hot flukes at the time of an expected 
menstruation which failed to occur and has 
since suffered from hot flushes with ciacer 
bations at regular intcrv als 

Gasc 18 aged 40 years showed excellent 
estnn output 2 years 10 months after opera 
lion Case 19 aged 40 years showed in one 
of the unne speamens of the first senes of 
four 160 mouse units and 40 to 80 mouse 
units in the three other ones She had stilf 
regular menses 3 years after supravaginal 
hysterectomy with retention of one cystic 
ovary Two other hormone assays 5 and (> 
months following the first study ^owed suU 
40 mouse units of estnn in each peamen 
TTie study of this case also supports our con 
tention brought forth in discussing Case 8 
that the functional potency rather than the 
amount of retained ovanan lis&uc detcniiin's 
the hormone picture and clinical symptoms 
after hysterectomy 
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DISCUSSION VND COMMENT 

In our first table we observed the profound 
influence of total hysterectomy on the hor- 
mone picture and the vasomotor system The 
average age of the patients was 36 years In 
spite of the fact that 7 of the 8 cases were 
e\amined as early as 3 months, and not later 
than 1 year it months after total hysterec- 
tomy, and only i case as late as 3 years 3 
months after operation, the average time 
elapsed being less than 17 months for the 8 
cases, we found an increase of prolan in 6, and 
a definite diminution of estrin in 3 of the 8 
cases Five cases presented “hot flushes,'’ 4 of 
these starting as early as i to 4 months follow- 
ing operation 

In comparison with the S cases of total 
hysterectomy, the 9 cases of supravaginal 
hysterectomy of the second table show’ a dif- 
ferent hormone picture and clinical symptoms 
The average age was 33!^ years Eight of the 
9 cases were studied from 3 to lo years after 
operation The average time elapsed between 
operation and first hormone assay w'as more 
than 4 years 9 months, more than 3 times as 
long as the average time of 17 months for our 
senes of total hysterectomies 
In spite of the length of time elapsed since 
operation, 4 of the cases with supravaginal 
hysterectomy still showed norma! estrin out- 
put Case 1 1 showed m one urine specimen as 
much as So mouse units 6 years 5 months fol- 
low mg supravaginal hysterectomy In 5 cases 
estrin output was diniimshed Only 4 showed 
increase of prolan Only 2 presented “hot 
flushes," m i ease starting 7 y’cars alter opera- 
tion One patient showed indications ot men- 
strual flow 

E\en in 2 patients p years of age (Table 
nil, \sc see a nonnal, or belter than normal, 
estrin output, and no prolan, 3 years after 
supra\ agmal hysterectomy 

Considering all points, the contrast be- 
tween the hormone picture and clinical symp- 
toms alter tot.!! and after subtotal hysterec- 
tomy Is imjiressive and sinking In the ma- 
jority ot the total hysterectomies we obsereed 
a rapid increase ot prolan ami a less rapid dc- 
cre ise Ot estrin ‘ Hot flushes" occur almost 
immeihalely lollowmg the operation Com- 
pared with tills ease's 01 suprai agmal hyster- 


ectomy show much less \nolent changes of the 
hormone picture, occurnng more gradually, 
and m the majority of cases appearmg after 
a period of several years “Hot flushes” occur 
also much less frequently and much later 
after supravaginal hysterectomy 

If we summaiTze the cases m our three 
tables vnth reference to occurrence of “hot 
flushes,” without considenng the ages of the 
patients, and attempt to co-ordinate the ap- 
pearance of “hot flushes” wnth the known 
clinical facts and with the corresponding hor- 
mone pictures, we note the following 
At the tune of our investigations ‘ hot 
flushes” were present m 7 of 21 cases In addi- 
tion, 2 patients reported hanng evpenenced 
“hot flushes” previous to the hormone assays 
In 6 of the 7 cases exhibiting “hot flushes,” 
prolan was increased, in 5 of them the estnn 
output W’as relatively diminished but not en- 
tirely absent In 2 it was found to be within 
the general a\ erage These observations cor- 
respond with similar findings ol Tamis Only 
one case presented “hot flushes” m spite of 
apparently normal findings of both estnn and 
prolan 

Three of our 13 cases of supravaginal hys- 
terectomies which showed menses after opera- 
tion did not develop “hot flushes” during the 
period of menstrual lunction 

Among our 8 cases of total hysterectomies 
we found 5 mamiestmg “hot flushes” of 6 
showing an increase of prolan How’ever, 
among 13 cases ot suprav'aginal hv'sterec- 
tomies we found only’ 2 presenting “hot 
flushes” ot 6 with a high prolan level at the 
time of our investigations 
These Imdings indicate first that the in- 
crease of prolan is not ntccssanly associated 
with the production ot ‘hot flushes ’, second, 
that with an equal rise of the prolan level 
“hot flushes” are more apt to occur in casts 
ot total hysterectomy than in cases ot supra- 
vaginal hy stertctomy 
It seems tiiat “hot flushes ’ are more hktiy 
to dev eiop the more aoriiptly the utenne lunc- 
tion and the normal ultro-ovarian-pituitarv 
balance are disturbed as it occurs m total com- 
pared with supravaginal hysterectomy 
We were surprised to find m our second and 
tliird senes how long the ovary’ can continue 
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to funciioQ after supravaginal hysterectomy 
We -ce normal quantities of estnn in two 
women 35 and 361 ears old more than 4 and 6 
years foliowing supravaginal hysterectomy 
This and our other observ ations contradict the 
contention of I olaL that the life of the ovary 
after hysterectomy averages only 3 years (at 
least so far as cases of supravaginal hyster 
cctomy are cotvccmedl 

One of the great difficulties precluding gen 
cral conclusions concerning the inSucnce of 
hysterectomy on ovanan function springs 
from the fact that hysterectomy is rarely ever 
performed without pre existing pelvic pa 
thology involving uterus and ovanes and in 
directly the pituitary gland C\ en if a uterus 
is removed ^ter caesarean section as in two 
of our cases we must con ider the profound 
changes made by the pregnancy on ovanes 
and pituitary gland i\iid there is some basis 
for the suppo lUon that the loss of the utenne 
body in these cases may retard the return of 
the sex glands to their normal function pos 
sibly by inducing the pcrustcncc of the corpus 
lulcuiu 

It IS also lihcly that other pathological con 
ditions for which hysterectomy was per 
formed may influence Uve postopetauve hot 
omc picture for instance Aschheioi and 
/ondch report that in a considerable percent 
age of cases with utenne fibroids they 
found an increase of prolan in the unne pnor 
to any interference an observation which wc 
have also made in a limited number of cases 
\nd wc are not sure whether this tendenty to 
a high prolan output may not persist after 
remov al of the hbroids and account in part for 
the numerous tmdings of high prolan after 
hysterectomy 

Wc already have mentioned a of our cases 
\n which ovanan cysts and hyperplasia of en 
domelnura were found dunng operation In 
spite of preservation of only one and only 
half of one cystic ovary respectively a con 
dition of hypercstniusm persisted 1 and J 
years afterwards as it undoubtedly had ex 
isled before operation 

CO>CLl,SlOSS 

By reason of the limited number of our 
cases and the insufficient penod of our ob 


servations we feel able to mate only a few 
general conclusions 

1 There IS a striking contrast between the 
hormonal picture and occuncnce of hot 
flushes follow'ing total hysterectomy and 
supravaginal hysterectomy The hormonal 
picture and cUnical symptoms of menopause 
appear earlier and more marked after total 
hysterectomy than after suptavaginj hys- 
terectomy 

2 The preservation of even a small part of 
the uterus seems to hav c a retarding and imii 
gating eflcct upon the appearance of retro- 
gressive chatigi s in the pituitary -ov anan func 
Uonand the occurrence of menopausal symp- 
toms 

3 Our studies eem to support the theory 
that the uterus elaborates a catalytic pnoaple 
acting upon some part of the pitmtary-ova 
nan hormonal mechanism regulating its 
normal balance and functional harmony 

4 The amount of estnn output after hy> 
terectomy is determined more by the bio- 
logical quality than by the amount of ovariia 
tissue retained 

5 Occurrence of hot flushes a/tcfhys' 
terectomy is assouated m nearly ciery m 
stance with an increase of prolan and in the 
majority of cases with a decrease of estnn 

6 In a few cases mani/fsting hot flushes 
average amounts of estnn and in rare «i 
stances normal prolan may be founi On the 
other hand diminution or even complete 
absence of estnn and increase of prolan oc 
curnng independently or together are njl 
necessarily assoaated with hot flushes 
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O PCR Vri\ E inler\enUon m casts of disease 
of the adrenals has assumed an imporlanl 
place m the literature in recent \ears 
Great advances ha\e been made m the sluih of 
the physiology, secrctorv acti\ ity, and pathologc 
of the adrenal, and Us ama/ing association with 
abnormalities of the genital system Since Gordon 
Holmes’ publication of a case of virilism, in nhich 
the remoial of a tumor of the adrenal was fol- 
lowed b} a striking disappearance of hirsutism, 
mammarj atrophr, and hyperlropln of the cli- 
toris, there have been many reports of surgical 
attack of the adrenal In the \ erj evlcnsivc litera- 
ture which IS now to be found on the subject, one 
finds mane evlraordinarj cases Remarkable 
restorations to normal hast followed the remoeal 
of benign and malignant tumors of the adrenal 
Broster has reported many cases of adrenal hyper- 
plasia associated with masculini/aiion in pre- 
ciously normal women By means of unilateral 
adrenalectomy , great improc ement is reported to 
ha\ e followed m some of his cases Recent articles 
by Cnle, Goldzieher and Roster, Walters, Cahill, 
and others ha\e increased the interest in the sur- 
gery of the adrenals Their articles, howercr, 
show marked difference of opinion as to the proper 
method of approach and the technical details of 
the operation 

Cnle says “In seceral cases, with the patient 
in the prone position on the table, we ha\ c made 
the approach along the lumbar muscles through a 
vertical incision, believing that in this way we 
would approach the gland on Us postenor aspect 
and by a shorter route The special advantage of 
this method was that the nerves and blood vessels 
could be seen more directly, but the procedure had 
limitations due to the position of the patient on 
the table 

“We have also made a vertical incision toward 
the anterior aspect of the adrenal along the tip of 
the tw'elfth nb, but this method entailed too much 
contact with the peritoneum 


‘Recently, our method has been to nuke i 
modified kidney incision 1 his incision, running 
from behind forward, lermiiutes at about the 
middle of the tweltlh nb, and is earned down 
vertically The incision must be large enough to 
admit the h.intl into the renal space E\ ery bleed- 
ing point must be securely' tied before the deejicr 
dissection is begun Since good exposure is essen- 
tial, by meaiib of a nght-angle'd retractor, the 
twelfth nb is raised and the bloodless field is dis- 
closed After the renal fascia has been adequately 
incised, a long vessel may be seen in the renal tat, 
the vessel which, as stated above, marks the trail 
to the adrenal gland The hrst step is to mobilize 
the upper pole of the kidney and to depress the 
entire kidncv when usually the yellow curved 
edge of the adrenal pancake may be seen If the 
adrenal is not seen, the hand is introduced, and 
bv palpation toward the vertebral column and 
the great abdominal vessels, the evternal car-like 
border of the adrenal will be felt ” 

Cnle, m speaking particularly ot denerv’ation 
of the adrenals, says “If the hrst denervation 
produces none of these benehcial results, it will be 
because the diagnosis is incorrect In correctly 
diagnosed cases the second denervation will be 
lollowed by further improvement” (i e , a second 
operation on the opposite side) 

In speaking of operations lor adrenal hyper- 
plasia, Gold/ieher and Roster say' The opera- 
tive treatment consists of the partial removal of 
the glandular structure This can be done by 
removing either one adrenal or doing subtotal 
bilateral adrenalectomy Since both adrenals 
must be inspected to avoid overlooking adenoma, 
single or multiple, and since the exposure of the 
left adrenal is slightly simpler, the right one is 
approached first Spinal anesthesia provides a 
maximum relaxation 'Ihe patient is placed in the 
position which the operator considers most favor- 
able for an extrapentoneal approach to the kid- 
ney Our incision extends from the tip of the 
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twelfth nb obliquelj to the antenor supenor wardandanlcnorI> Itisco\eredb> alapsponge 
spine down through the muscular wall and fa aa and retracted b\ a flexible retractor The lingers 
to the perirenal fat The pentoneum is now are now introduced toward the diaphragm into 
opened and both ovanes are palpated and in thefat which is found abote the former situation 
pected In the absence of an) otanan tumor the of the upper pole of the dislocated kidnc) and 
pentoneum is closed The fatlv capsule is then the adrenal is located b) its granular feel The 
opened the kidne> is thoroughl) mcdidised to the fat is stripped from U b> stick sponges and it is 
same extent necessarx to accomplish a nephrec thoroughl) inspected and palpated for both gross 
tomy comfortabl) andit is then ^slocated down enlargement and adenomatous undulations on 
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Fig 2 r, DiMSion of latissimus dorsi Division of serratus magnus 3, Incision 
of lumbodorsal fascia 4 , Division of costovertebral ligament 


the surface If a solitary tumor is found, it should 
be shelled out If this is not possible, the gland 
should be removed 'Vfter double ligation of the 
upper vascular pedicle (infenor phrenic branch) 
and section, the ligature on the distal side is used 
as a tractor by means of which the progressive 
freeing of the posterior and anterior surfaces and 
inner border of the gland is facilitated The hilus 
IS then seen with the mam r'ascular pedicle The 
latter is ligated and the gland is cut free A cigar- 
ette drain is placed down to the perirenal fat to 
the upper pole of the kidnej , which is replaced in 
Its bed, and the wound is closed in layers If no 


tumor has been found, a similar procedure is car- 
ried out on the left side If inspection here fails 
to reveal a tumor, the presumptive diagnosis is 
adrenal cortical hyperplasia and the left adrenal is 
then removed, as previously described In very 
obese patients it may become necessary to remov e 
the twelfth rib in order to obtain an adequate 
exposure This procedure was necessary in one of 
our cases 

“Five cases of adrenal cortical hjperfunction 
treated surgically by unilateral adrenalectom> 
have been described Four of the patients were 
benefited, and one died ” 
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Brcster sa>s The Inns ihoraoc route has 
been u 1 1 in the majoniv of these ciscs under 
gas and o\>gcn .incsthcsia This is the easiest 
approach in iieu of the fact that the adrenal i as 
cuhr } cdicle allovis a slight range of upuard 
mo\ ement It has the disadi antage of creaiingan 
am) cial pneumothorax nith its concomitant 
respirator} distress Tuo cases were arlihciall} 
mluccd prior to operation One proved alis 
factor} but in the other repeated needling led to 
a mit<I staphi lococcai infection To obi late these 
ditTicuUies a subdiaphragmatic route has noi been 
attempted b} fracturing the last nb at its neck 
and retracting this upward niih the diaphragm 
This exposure is not so satisfactorv and a debcate 
deliicr} of the adrenal may be impeded b} sud 
den diaphragmatic movements which can only 
be controlled bv expert anesthesia Inaccessi 
biht} deep bleeding delicate traction on a friable 
organ through what may be a spasmodica!l> 
movable and confine 1 pace are the mam difli 
cuities of the operation 
Cahill ctal say Inaddiliun itispisille b} 
l>alpaIion of the oppo ite adrenal to corroborate 
the ftndingy of the air injection \ rajs concern 
ing the presence of an o| jic mg adrenal In fat 
subjects the information den\el from palpation 
is often uncertain and the palpation of a mass 
combined inlh a shadow by \ rav are both sug 
gcstiye evidence of a functioning adrenal 


The obli<)ue incision began at the ensdoim 
and e tended along the costal flare until aile 
quate evposurr was obtained dc] ending ori the 
obesity of the patient The exposure was facili 
tated b} use of an elevated bridge on the latle 
situate) so that the costal dare is opencl and 
subcostal area projected forw ard as often used la 
common bile duct exposure The posteriur 
panclal peritoneum was opened to the right f 
the duodenum and across and above the c Ion 
On deflection this exposed the a Irenal and renal 
area 

The right adrenal presents more dilTcuh) 
than the left because it enlarges to a considerable 
degree around the vena cava and its central vein 
IS short and empties dircctlj into the cava The 
cssefs were first ligated and diviJecl and then 
the tumor was debvered with its fascia Thelgs 
tion of the veins on the left side was much easier 
because the central sem empties into the left 
renal vein and is directl} accessible 

Manipulation c f the tumor before the ligation 
of ihc vessels wasavoiJtd first toprevenlpo i 
ble metastases from that cause and second to 
prevent the pissibilily of large amiunts ' 
adrenal secretion being injecleil into the cifcula 
tion To this has been attnbutci the c 
that sometimes occurs immediatel} following the 
operation Such collapse appeared to be a rear 
tion similar to the injection of large doses w 
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I la =; Distribution oi penrenal fat m average individual A, Shaded areas indi- 
cate degree of thickness of fat, all the fat is beneath penrenai iasaa and kidne>, none 
between this fascia and peritoneum B, Sagittal section through line shown m left 
hgure (Keliy-Bumam ) 


epinephrine The retroperitoneal approach to the 
left adrenal was just above the colon, and care 
was taken not to injure the splenic vessels Ijnng 
between the adrenal and the tail of the pancreas ” 
Walters, m describing his technique says ‘ We 
have found the lateral, posterior lumbar incision, 
With the patient ]}ing on the side, to be a satis- 
factory method of exposing a suprarenal gland 
The incision is similar to that used in approaching 
the kidney, and, wath the kidne> retracted down- 
ward, excellent exposure of the suprarenal gland 
IS obtained, permitting performance of w'hatexer 
surgical procedure is indicated This approach 
has the advantage of avoiding opening the general 
peritoneal cavity, thus, it carries reduced surgical 
hazard Its disadvantages, as compared with the 
transpentoneal abdominal approach, are that it 
is impossible to compare the two suprarenal 
glands simultaneous!} , and that a little delay is 
caused b} the necessit} of changing the patient 
from one side to the other in order to expose the 


opposite suprarenal gland Whichever incision is 
chosen, in female patients, the ovanes should be 
examined b} palpation after an opening has been 
made in the pentoneum ” 

lilPORTlXCB OF ACCURATE KXOWLEDCE OF 
CONDITION' OF BOTH \DRENAL GLANDS 

\ critical stud} ot the literature reveals numer- 
ous instances m which an examination of the op- 
posite adrenal was deceptive, and led m some 
cases to senous comphcations Palpation by 
means of abdominal incisions has often been 
found unsatisfactor} , and occasionallv entirely 
decepliv e In those cases in which attempts hav e 
been made to evaluate the condition of the 
adrenals in order to compare them with a hand 
m the abdomen I hav e found it almost impossible 
to make a definite determination, and if there was 
a question as to which should be operated upon. 
It was frequent!} difficult to make a decision 
The use of the roentgen-ray, either a plain film 
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f ig q Special double retractor U'-cil to draw spiml mU'Clea together for sunulta 
neous etpo=ure of both adrenals 


renal, and is usually known as Gerota’s fascia 
(Fsg 3) This fascia is slnpped awa> from the 
outer edge of the quadratus lumborum muscle, 
and, in most patients, it is then possible to set 
the kidney and also the adrenal through iht thin 
tasctal covering In fat patients this is not possi- 
ble, but they both may be easil} recogni/ed bj 
palpation \ tear is then made through Gcrota’s 
fascia at a point between the kidney and adrenal 
and the wound is enlarged and opened out, thus 
exposing structures within the capsule, the ad- 
renal above and the kidney below (Fig 4) The 
adrenals he immediately above and in close ap- 


position to the kidneys (Fig 5) Ihe\ are held in 
this position by the dorsal veins, which come off 
from the renal pedicle (Fig 5) In Figure 5, B, 
the relation of the adrenal to the fascia renahs 
(Gerota) and to the kidney is graphically shown 
on section The linger is easily pushed inward be- 
tween the adrenal and kidney until the hilum is 
reached (Fig 6) By making traction downwaril 
and outward, and also with the assistance ot 
clamps on the fascia, the adrenal is drawn toward 
the surface ot the wound In y oung, thin patients 
we have actually been able to make the adrenal 
almost touch the skin In this position, by means 
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Fig 14 Excision completed 


of the Kuttner dissector, the adrenal ma> be adrenals to determine the pathological conditions 
easily separated from surrounding fat and ad- present, and to decide what should be done 
hesions (Fig 7) while the kidney is being drawn surgically In the case herein depicted, the draw- 
downward and outward by a retractor Having mgs of which were made at the operating table by 
thus exposed the adrenal completely, a careful Didusch.bothadrenalswerefoundtobemarkedly 
sunev is made to determine the presence of hyperplastic The surfaces were somewhat irregu- 
pathological conditions (adenomas or other tu- lar, but there was no evidence of adenomas or 
mors, hyperplasia, etc) Even though a patho- other tumors The condition was typical of that 
logical condition deserving of surgical attack is described by Broster and Vines as responsible 
present, it is certainly not safe, in many m- for the sexual abnormalities present in this case 
stances, to proceed vxithout seeing and carefully (hirsutism, lack of mammary development, mas- 
examimng the opposite adrenal I, therefore, culine voice and bodily hair distribution, hyper- 
proceed to evpose the left adrenal by the same trophied clitoris, and a vagina opening into the 
technique described for the right As staled urethra) It was decided accordingly to remov e a 
above, it may sometimes be advusable to have an considerable portion of each adrenal Figure 10 
assistant surgeon work upon the left side while shows the ligation of the right adrenal, and 
the operator IS exposing the nght adrenal Hax- Figures rr and 12, the excision On the left side 
mg now satisfactorily exposed both adrenals, a the adrenal vras larger and broader, and it was 
special retractor recently designed for this work decided to place two ligatures after punctunng 
is introduced (Fig 8) As seen here, by means of the adrenal with a curved clamp (Figs la and 
a double-acting screw the retractor blades, which 13) After having arrested ail bleeding points the 
slide upon the lateral bars, can be forcibly ap- wound xvas dosed with cigarette drains emergin'^ 
proximated so as greatly to compress the spinal from the upper angle of the wound (Fig 14} the 
muscles (sacrospinalis and quadratus lumborum) muscles and fascia being approximated m layers 
on each side, and thus greatly enlarge the wound The postoperative treatment is similar to that 
It IS then possible to compare accurately the two employed by various operators after adrenalec 
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torn) \ drop m blood pressure and a nse in 
{\ui«e ma> lot a ume be quite disturbing but m) 
patients haie re-ponded w sttmulation by 
adrenalin and the use of intra>enous infusions of 
S per cent glucose and in one case a Wood 
transfu ion 

Bilateral resection of the adrenals has non been 
carried out m 5 cases and the technique here 
described has apparenllj been entirely satisfac 
t«y There has been no case of gross tumor 
among these cases but I am confident that 
through the same incision a tumor of considerable 
SI2C could easily ha^e been removed e\trapen 
tonealiv Should the operator «ish to explore the 
peritoneal cavity on one side htllc difficulty 
iiould be expenenced in so doing and in carrying 
)ul intrapcntoncal operation Should the adrenal 
lunior be very large il might be desiraWc to 


enlaige the incision along the co tal border but 
besiM e of iVe very large exjiosure obtained by 
the use of the muscle compressing retractor and 
the liberation of the twelfth nb oa each dc by 
division of the costovertebral ligaments I 
Iieve that the exposure would be entirely satis- 
factory in almost all cases including adrenal 
denervation 

covclusions 

The rapid grow ih of interest in diseases 0/ and 
surgical attack, upon the adrenals has been 
sire sed The great desirability of exposing and 
companng the two adrenals before carrying out 
surreal operations upon one or both of them has 
been emphasized The unfortunate results from 
pievimis inability to visualize the two adrenal 
except by dumsy technique m which the patient 
1 Of nated upon first on one side and then turned 
over and operated upon on the other have been 
cited \ plan of operation mwhichlhepalicntu 
kept in one position on his face and the twv 
adrenal expos d for simultaneous examination 
and decision as to the operative attack has been 
lesenbed in detail with numerous drawings 
rhich were made at operation by Didusch \ ery 
satisfactory results have been obtained in the 
caves in which this technique ha« been employed 
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THE TECHNIQUE OF GASTRIC RESECTION FOR CARCINOMA' 

A Critical Review 
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A FTER very thorough research into the medi- 
/A cal hterature Finney and Rienhoff give 
credit for the first conception of gastric 
resection to “a certain famous professor, highly 
respected and renowmed among the medical pro- 
fession of Philadelphia ” This statement is based 
on the authonty of Merrem of Giessen who, in 
1810, contributed a monograph entitled “Certain 
Surgical Operations and Evpenments on Animals, 
Illustrated by Facts ” Although the name and 
source of the information could not be discovered, 
they believe, after study of all available data and 
comparison of dates, that the famous surgeon 
alluded to was John Jones, a native of Philadel- 
phia who was the first professor of surgery in 
King’s College, N ewY ork Merrem’s evpenments 
on dogs led him to the conclusion that pylonc 
resection was possible, his criteria of operabihty 
would be acceptable today 
Practically all authors ascribe the evpenmental 
work of Gussenbauer and Kaiser, performed 66 
years after that of Jilerrem and almost a century 
after that of John Jones, as the basis for resection 
of the human stomach The first pylorectomy in 
man is generally credited to Pean and was per- 
formed on April 9, 1879 He removed the pylorus, 
closed the lesser curvature, and anastomosed the 
duodenum to the cut end at the greater curvature 
Pean, however, in his article states that “a con- 
frere of Arras” had done a resection before him 
for a tumor of the gastric pylorus Pean’s patient 


sections had been performed and i case in which 
he was unable to do a resection, but m which 
the first gastro-entero-anastomosis was performed 
antenor to the transverse colon Von Stacker, in 
1885, did the first posterior gastro-enterostomy 

GASTRIC RESECTIONS, SUBTOTAL 

Billroth I In the first 2 gastric resections, which 
were performed by Pean and Rydygier, after the 
gastnc segment had been removed with more or 
less of the duodenum, the duodenal end was su- 
tured to the cut gastnc stump near the greater 
curvature after the additional opening near the 
lesser curvature was closed In Billroth’s first 2 
cases the duodenum was sutured near the lesser 
curvature, thus more nearly restonng the normal 
physiology (magenstrasse) and requinng less mo- 
bility of the duodenum He later changed to the 
method used by his predecessors because (a) the 
emptying of the stomach was better when there 
was no dependent pouch, (b) there was no fear 
of a diverticulum on the lesser curvature side, 
and (c) the suturing was less difficult Rydygier 
noted this point in an article in which he claims 
priority to Billroth Ry dygier also made a point 
of the fact that he used a midhne incision while 
Billroth first used a nght rectus evposure, later 
changing to the rmdhne 
The operation which is referred to as the first 
method ol Billroth is one in which there is an 
end-to-end anastomosis of the duodenum with the 


died of the operation as did the patient of Rydi- inferior portion of the gastnc stump (Fig i) Its 
gier on whom a gastnc resection was done the advantages may be cited it is the most nearly 
following year Rydygier, on November 16, 1880 physiological reconstruction of the gastro-mtesti- 
resected tlie pyloric segment of the stomach with nai tube, the cardiac portion of the stomach can 
3 centimeters of the duodenum and did an end- be mobihzed by stretching and divndmg the re- 
to-end anastomosis taming bands posteriorly (Horsley ) We hav e 

Billroth had the distinction of periorming the found that the duodenumQanusuallybe mobilized 
first successful partial gastrectomy on February' without great difficulty, a procedure that is ot 
13, 1881 He was quoted m 1S77 as speaking great assistance in effecting such an end-to-end 
about the operation of gastrorrhaphy for a fis- anastomosis without undue tension The disad- 
tulous opening in tlie stomach thus “From this vantages outnumber, however 
operation to the resection of a piece ot carci- i There is danger of leakage at the so called 
nomatous stomach there is still only a bold step “deadly triangle ” 

to be taken ’ His early operative mortality was 2 It is difficult to bruig the duodenal end to 
64 per cent In iSSi Woelller, Billroth’s assistant, the gastnc stump if the resection has been wade 
reported 3 cases in which successful pyloric re- A narrow' evcision for carcinoma, unless the tumor 
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I \cr> carlj anil Mnall is i»orse than useless 
rhesurgton who consistcnil> uses this <pcration 
maj hetooconsenali cm the amount of stomach 
fcsecied m order to tilect an anastomosis 

\ fhe danger of tension on the duodenum is 
etcr present 

4 Some dilTicultv is experienced in suturing 
the thicl wall of the slomath to the thin one of 
the duodenum 

< If the carcinoma recurs iocall> it ma> cause 
p>lonc obstruction a complication that is less 
frequent in the mollifications of ndSruth s second 
siKration 

Sc/i emoier s ii This method which 

makes use of a sfccial lar(,e curve] clamp is 
appticl rather irequenth in Luruiie It allows 
the rem val of a large portion of the pvlunisan) 
lesser cunaiurc which is the dangerous area 
for gastnc ulcer hut it is doubtful if (he amount 
removed is uiTicicnt to warrant its application 
fur cancer 

Kirschner desenbes a tubular resection 
method which is ver> similar He docs pot men 
tion the use of hchocmakcr s chm}) The tubular 
resection ma> be complcltd bv gastroduodenal 
anastomosis or both slumps mav be close 1 an 1 a 
gastro-entenst m» performed 

The chief advantage of either meth xl seems I 
be that the I ;ng tubular st mach thus forme 1 mav 
be sutured to the duodenum without tensi in even 
though a lesion high on the lesser curvature has 
Ucn excised (f-ig i) lauchet accomplished a 
imilar result fur ulcer high on the lesser curvature 
1 V cvasing the usual prepv I iric segment and then 
a second curved segment of st imach on the lesser 
curvature where the ulcer was situated Ilech sed 
the superior diagonal (icriion then sutured the 
gastnc an 1 duodenal ends t igelhcr or did an 
end to-sidc anastemosis with the jejunum b> the 
method of i olva This meth 1 is not advocated 
for cancer 


Kocher modificalion Kocher (level |)ed this 
method after he had d ne i6 cases folliwmg the 
lliUrcih I technique and a b} Uillrolh II uiih 
a 66 per cent mortahtj He then closed the 
gastric stump entirely and sutured the duodenal 
end into the gastnc wall making a new sums 
usual!) on the posterior wall but occasionallj in 
the anterior (i-ig i) He claimed that Ins nur 
talit) rate was onl) i6 per cent after ihirt) such 
operations In Jescnbmg the method the aulhi r 
stressed the fact that there must be ngoruus 
asepsis c nUnuous sutures must be u edthr ugh 
out and gind clamjis ar absululclv niccs»ar> 
He u cd the Murph> button where there wasanj 
tension 1hi< device was in common u e at that 
lime for gasiro-inicstinal anaslomo is 
The advantages of the Kochirmuditiralnoarc 
as folio vs 

I There IS less danger of SI iling the ulurcline 
than in the liillrolh I method 
i Hendel (of the Czernv chnic) claims that 
It restored the anatomical rtlatiins better than 
the other methods 

The Kochcr operation has been rathir gin 
eralK discaried (H r lev) The disa Uantagcs 
are cimsideral Ic 

I It IS impractical for the ptrformancc of cx 
(cnsiv e resections 

3 Thcreis danger if leaving loo much sli main 

in order to cficct an approximation of tie iwf 
inlv which realU requires oveilajpmg 

) TTie p slenor wall is often macccs iLie 
bc(3u«e of a Ihcsions making the {>ostcrii>r ulure 
\crv dilhcult to place , 

4 The langcr of infection of the suture jlacol 

!cepl> jHistenor is great , 

liaberer I inne\ m \liliciilion H3l<rcf tenreo 
this method a tcrmino-lalcral gasiro- luoden <*■ 
tomv It c nsists after removal of the 
segment of closing the luodcnal cn I and 1 rinpr 

the 1 le up to anastomose with the gastnc pen 



PACK, SCHARNAGEL GASTRIC RESECTION FOR CARCINOMA 191 

MAYO 



wall of duodenum 
iotlare it open 


Tig 2 Other raodificaUons of the Billroth I procedure The technical details are 
described in the text 


mg (Fig 2) It IS said to have all the advantages 
that Billroth I has over Billroth II with no danger 
of jejunal ulcers It may be possible to mobilize 
the gastric stump somewhat but the success of 
the operation depends upon the successful mobil- 
isation of the duodenum The ampulla of Vater 
always has lain directly opposite the new gastro- 
duodenal stoma 

This method has had several disadvantages 
pointed out and objections raised It is difficult 
to perform if there is much tat in the mesentery 
or in cases with ulcer where there is periduodem- 
tis The clamps must be applied very near the 
newly closed end of the duodenum and may dis- 
turb It Haberer never found this harmful and 
he points out that the use of a clamp maj not 
be necessary if the costal arch is high and broad 
Some have objected to the procedure saymg that 
there is traction on the anastomosis, but this pull 
IS said to disappear when the clamps are removed 
I he patient usually vomits bile the first day 
after operation but the vomiting is no worse 
than after a cholecystgastrostomj and nev^er per- 
sists We ourselves have had no evpenence with 
this operation 

\[a\o modification Alajo also devised a special 
curved clamp for partial gastric resection which 
enabled him to resect higher on the lesser curv a- 
lure than was usuallj done He then closed the 
upper curved part and anastomosed the gastric 
ends as is done after a sleeve resection (Fig 2) 
Majo laid stress on the division of the viscera 
and omentum with the actual cautery to avoid 
the dissemination of cancer cells The chief ob- 
jection to this technique is the limited number ot 
cases to which it is applicable 

Ilorshy modijicalion This technique vanes 
from die lirst method of Billroth in that an in- 


cision IS made down the anterior aspect of the 
duodenum, parallel to the canal and at nght 
angles to the transverse duodenal incision which 
it joins, it IS flared open and made almost large 
enough to fit into the gastric opening A tew 
stitches are placed near the greater curvature, 
but otherwise the width of the stoma corresponds 
to that of the provimal gastric incision (Fig 2) 
It IS the most perfect physiologically since Bill- 
roth’s early cases, because the peristaltic wave 
carries the food down along the lesser curvature 
and directly into the duodenum Horsley claims 
that convalescence is smoother because the stom- 
ach empties well This Horsley operation is a 
decided improvement ov er the other modifications 
of the Billroth I procedure, and, m the hands of 
Its master ongmator, is suitable for the majonty 
of carcinomas situated in the distal third of the 
stomach 

Billroth II By the creation of his second 
method Billrotli made possible the removml ot 
many tumors which were not previously" resect- 
able Billroth did a gastro-enterostomy" first and 
then excised the tumor bearing segment This 
order has been reversed and many other vana- 
tions used since the original operation (Fig 3) 
The principal factors in the \ ariations consist of 
the following (i) treatment of the gastric stump, 
(2) special opening for the anastomosis, (3) loca- 
tion of this opening, (4) posiUon ot the jejunal 
loop with reference to the colon and transverse 
mesocolon, (5) treatment of the jejunum, and 
(6) direction of the jejunum 

The advantages of the second method of Bill- 
roth and the modifications of this method of pro- 
cedure over the first method mav be enumerated 
as follows 

I Wider resection is possible 
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7 The difljcuUj of approximating the scg 
mcnts to re-eslablish intestinal continuit) is not 
encountered 

t The langer of leaLage is less 

4 ITicrc need be no tension on the anasio- 
musing sutures 

5 ilie Billroth II method is usuall> done more 
quicU> than Billroth I 

6 Itcan be performed in tnostages Uehaie 
ne^Lr considered the li^o*stage rejection to be 
practical for anj operable gastric cancer unless 
p>lonc obstruction (espcciall) in clderl) patients) 
IS a predominant feature of the case It seems 
best under such arcumstances to relieve the im 
mediate danger of continued pvlonc obstruction 
b> quicM) performing a gastro-entero>(om> re 
serv mg the {urtial resection for cancer to be done 
at a later date The Billroth II ofieraiion seems 
best a lapted for this patiicuiar need 

ler centra the cmplting time is longer there 
IS danger of vicious circle formation and in 
cases where an ulcer is the indication for operation 
the danger of jejunal ulcer is greater when the 
gaslnc contents emptv dirccllv into the jejunum 
1 hese handicaps arc much more signilicant m the 
case of ulcer than in caranomas 

Mavo emploved a [xistenor suture gastro- 
jejunostomj with the jejunum (Kissing to the left 
and as short a loop as v ill reach the stomach pouch 
without tension Subsequent to this desenp- 
lion however he desenbed his modification of 
Billroth s hrst mcthul which has been described 
above 

Ar n!etn s tnol jicalion desenbed in iSSH was 
a foundation for man) improvements The seg 
ment of stomach having been removed b> a 
honAonlal incision (roumallj an end to- lie 
anastomo is was made with the jejunum (Fig 4> 
rhisanast m Biswas antecobc The methwl was 
abandoned because the cmpljmg tunc was too 


rapid \s seen in the diagram the proximal I >{ 
of jejunum is sutured to the Ics«er curvature 
Utkilt m Jijicalton This surgeon in i'^qS 
closed the gastnc stump com) Ictclj and then 
made a new ujicning on the greater curvature 
adjacent to the Ime of suture The anastom >su 
was performed with the jejunal loop Irawn up 
behind the colon through the transverse meso- 
colon (Fig 4) The aim of this operation was I 
provide better drainage vnlhout such ra|id 
emptjing In one instance ^ilkuIlCz succesifullv 
uuiizM this procedure as a two-stage uperatiun 

Ue/meisicr I iiistfrer moJiJicalion These twii 
men working separate)) excised a large (Krtios 
of the stomach including almost the whole of the 
lesser curvature bv making a wide oblique su|>e- 
nor section The ujiper two-ihirds of the ina wa 
was closed \ loop of jejunum was then brought 
op through the liansv eise mesocolon behind the 
colon and anastomosed to the lower thirl of 
thcgaslnc opening (Fig 4) The direction rf the 
jejunal loop was right to left m contrast ith 
that of Mikulicz 

This method allows a wi Icr resection than the 
second one of Billroth it requires a sh rter 
jejunal loop than the Ijpical P Ija melhoii anJ 
thus lessens the opjiortunil) for kinking an I the 
fear of loo rapid cmptjing is eliminated Inc 
so called fatal tnangic is sai 1 not to be dan 
gcrous because the continue us catgut suture h 
ma le to cxtcnii past this pc int and down to 
greater curvature Ilorslc) prefers this mclhiM 
to the more comm nlv practiced proccilure c* 

Keux iwJthcalwii The \ method f R ^ 
was originated quite carl) (dcscnbcd in i^V 
and IS cinsi icred Iwiav to have blllc to rcc m 
mend It accor Img to Ilorslc) \s seen from to 
lilu tralions after do iiig the gastnc stump t 
jejunam » severe 1 0 to 8 inches bcl w its tni 
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KROIiLEIN 



Anastomosetl loop 
runs horizontally 
antecolic 


MIKULICZ 



HOFMEISTER 
and FINSTERER 


New Opening made 
(retrocolic) adjacent to 
incision on greater curva- 
ture 



Large oblique 
resection v/ith 
end-to-side 


Fig 4 Otlier modincations ot the Billroth II procedure 


the aboral end is sutured into the posterior wall 
of the stomach and the oral end into the side of 
the jejunum q or 4 inches below' the gastrojejunal 
anastomosis (Fig s) 

No advantages are cited for this method in 
recent literature It is verj limited in usefulness 
since It can be considered only in e'ctensive resec- 
tions when It is difficult to brmg a jejunal loop 
sufficiently high or if division of the jejunum is 
necessary in order to resect a jejunal ulcer 
The chief objection is that the duodenal con- 
tents are dehberately shunted away from the 
stoma of the gastro-enterostomy, the segment of 
jejunum between the stomach and entero-enteros- 
tomy receives only pure gastnc juice, predisposmg 
to ulcer formation The procedure is long and 
too compheated to be generally' practical 

Polya melhod This modification of the Bill- 
roth II principle has been one of the most popular 
since Polya’s descnption was published in 1911 
His well known method of treaUng the gastnc 
stump and restoring continuity of the alimentary 
canal after partial gastric resection is plainly 
shown in the illustration (Fig 3) 

The procedure allows wide resection, in fact 
Polya advised its use only after extensive re- 
sections It shortens the technical steps with- 
out devitalization of the lower end of the gastnc 
stump as m Billroth II The serosa is ev'erywhere 
approximated The anastomosis is retrocolic, 
thus preventing the transverse colon from 
dragging down on the jejunal loop Kirschner 
even terms this method and describes it as “ the 
normal procedure ” 

Some disadvantages and warnings must not be 
forgotten There is the possibility of too great 
tension on the jejunum and constnction of the 
loop by the transverse mesocolon Mayo draws 


the gastnc stump down through the transverse 
mesocolic opening and sutures it there to ehminate 
this danger of constnebon of the jejunal loop 
It IS said that the emptying time of the stomach 
IS too short After a wnde resection, it is occa- 
sionally impossible to bnng the anastomosis to 
the level ot the opening in the transverse meso- 
colon 

Hartmann used the method of Reichel and 
Polya but modified it to some extent The open 
portion near the lesser curvature was sutured, 
thus making the opening somewhat narrower 
Reichel’s desenpbon ot this technique was pub- 
lished in 190S The method is essentially the 
same He stressed the point that the closed duo- 
denal stump should be pentoneahzed 
The Balfour technique is similar to that of 
Reichel and Polya in that the side of the jejunum 
IS anastomosed with the end of the gastnc stump 
However, he makes the anastomosis in tront of 
the transverse colon and mesocolon, leaves a long 
duodenojejunal loop to prevent constnebon of 
the colon and does a complementarv entero- 
anastomosis (Fig 3) 

There is no tension on the colon and no danger 
of jejunal constnebon by the mesocolon The 
entero-anastomosis prevents backBow and facih- 
tates dramage of the bhnd loop which is about 
30 centimeters long Balfour claims that it is 
safer, simpler and quicker ” “It can be used in 
practically ev'ery case” "Postoperative comph- 
cations are less, its use is possible in extensive 
resections 

Moymban I and II Moymhan has desenbed 

resection in his 

book, both of which must be considered as modifi- 
cabons of the Billroth II technique The first 
method, m which the jejunum is\sed to cloJe 
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the gastric stump and restore the conunuits of 
the alimentarj tube will be briefly described 
After ligation of the blood \cssels to the lesser 
and greater curvature of the stomach the duo- 
denum IS clamped cut and the distal end dosed 
The stomach is clamped and cut above the tumor 
and the lower segment removed Next the jeju 
Dum 1$ clamped and divided 6 to 8 inches below 
the duodenojejunal junction as m (he Roux 
technique The distal end of the jejunum is 
closed and its side brought to rest against the 
cut end of the stomach An end to-side anasto- 
mosis IS then performed in the usual manner The 
provimal jejunal end is inserted and sutured into 
the side of the distal loop 3 to 4 inches below the 
point of anastomosis at the greater curvature 

(F*g 3) 

This procedure was said to require 7 or S min- 
utes longer in performance than the next one by 
its originator The second method of Moynihan 
makes an end to-side gastrojejunal anastomosis 
similar to that of Reichel and Polya Hov ever 
the direction of the jejunal loop is from left to 
nght that is from the greater to the lesser cur 
vature of the gastnc stump The anaslinnosjs is 
made antenor to the transverse colon and the 
jejunal loop is drawn upsnuglv so os to leave no 
redundant loop (Fig 3) 

The advantages of this latter method are 
said to be speed lack of stasis in the duodenal 
end complete gastnc drainage and isopenstaltic 
direction of the jejunal loop Moynihan mentions 
three hypnotic extra sutures which he places 
for added secunty of the anastomosis 

A posterior no-loop method was discarded 
because the time required was too great and too 
much arrangmg was necessary to secure accurate 
closure of the transverse mesocolon 


SIrae resechen The usual indication for resec 
tion of the median portion of the stomach is an 
hour glass stricture from ulcer Occasionally a 
carcinoma is diagnosed before either onfice u 
involved and a sleeve resection has been done 
After freeing the segment by ligation of the blood 
vessels outside the adjacent lymph nodes and 
culling between ligatures clamps are placed and 
the tumor bcaruig segment is removed The two 
ends are then approximated and sutured together 
directly Tbe use of this method is rare and the 
danger of leakage is great but it must not be for 
gotten It 1$ better judgment m most cases with 
this setting to remove all of the stomach distal 
to the superior line of excision and attempt a 
gastro-enterostomy with the cardiac or fundal 
remnant The sleev e resection has been successful 
usually for carcinomas of the greater curvature 
which are often locahzed and papillary m struc 
lure It IS hazardous for carcinomas on the les er 
curvature as these tumors tend to extend along 
the longitudinal axis of the stomach 
Cardierlom) Exasion of the cardiac portion 
of the stomach followed by ga tro-esophagostomv 
has been earned out so rarely that no unifora 
technique has been worked out In excision by the 
abdomuial route the exposure of Marwedel is 
most satisfactory The body of the patient is 
made to be rounded forward in the region of w 
costal arch by a firm round cushion placed under 
his lack The incision extends from the ensiform 
process running parallel to the left costal arw 
and one inch below it to the tip of the tenm 
left costal cartilage By retracUon upward Ue 
seventh eighth and ninth ribs are exposed The 
seventh costal cartilage is severed clc^e to the 
sternum and the seventh eighth and ninth caru 
lages just antenor to the costochondral junctions 
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The flap thus made is retracted upward and the 
cardia is exposed m a maimer which is similar 
to that obtained by the Baudet-Navarro tech- 
nique 

The techmque used by Bier for a case of car- 
cinoma of the cardia and upper part of the lesser 
curvature will be described The involved part 
of the stomach and cardia being freed from 
adhesions, the stomach was clamped and divided 
well below the tumor margin The distal end of 
the stomach was closed, and again seized by a soft 
rubber clamp in order to draw it up toward the 
cardia Using the segment to be excised, the 
esophagus and gastric antrum were approximated 
and the posterior suture placed before the tumor 
was removed The esophagus was sutured into 
the anterior wall of the stomach ]ust below the 
line of closure in the usual manner The lesser 
and greater omenta were then repaired and an- 
chored 

Bier’s patient had an unusually long sub- 
diaphragmatic portion of esophagus This tech- 
nique, however, should be applicable when a case 
is considered resectable The technical difficulties 
are great Insomuch as 20 per cent of the 
gastric cancers seen at the Memonal Hospital are 
m the cardia, we have long hoped for an oppor- 
tunity to perform a cardiectomy However, in 
every case so far gastroscopy has shown the 
terminal esophagus to be involved or the lesion 
was found otherwise inoperable after exposure 
of the cardia by the Baudet-Navarro technique 

TOTAL GASTRECTOMY 

Historical Aifter the first total gastrectomy 
(1884) in man by Conner of Cincinnati which was 
unsuccessful, several others were performed with 
the same result Maydl, in 1S92, and Langen- 
buch in 1894 did extensive resections but they 
were subtotal Schlatter of Zunch m 1897 per- 
formed the first successful total gastrectomy and 
anastomosed the esophagus and jejunum Mac- 
Donald did the second and Brigham of Boston 
the third in 1898 Brigham demonstrated the 
possibility of duodeno-esophageal anastomosis 
Two other successful operations were performed 
by Harvie and Richardson Shortly after 1900 a 
number ot cases were reported in succession and 
complete gastrectomy became a recognized sur- 
gical procedure differentiated from subtotal 
gastrectomy which has been described heretofore 
Finney and Rienhoff made an analysis of 67 cases 
which were recorded in the hterature before 1929 
that had the cardiac and pylonc sphincters re- 
mo\ ed witli the body of the stomach followed by 
anastomosis between the esophagus and duo- 
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denum or jejunum The operative mortality was 
53 8 per cent when total gastrectomy was done 
In 55 cases which had less than 3 centimeters of 
the stomach left the mortality was only 25 per 
cent 

Technique Recent improvements in the tech- 
mque are two-fold The first is the prevention of 
reflux material going from the stomach mto the 
esophagus and the second is suturmg the jejunum 
to the posterior wall of the esophagus before the 
stomach is removed This last improvement was 
introduced by Moynihan and has been widely 
accepted and used 

A midline incision is made about 8 mches long 
from the xiphoid to the umbihcus After explora- 
tion the coronary artery is found and bgated 
The nodes near the greater and lesser curvatures 
are left with the stomach when the curvatures are 
freed to the cardia and pylorus A clamp is placed 
across the duodenum an inch below the pylorus 
A second clamp is placed above at the cardiac 
sphincter The duodenum is cut and the distal 
end closed The entire stomach, which has been 
freed previously, is hfted up and used to pull the 
esophagus down below the diaphragm It is 
usually possible to mobihze at least i inch The 
jejunum is brought up antecohc and an anasto- 
mosis made with the esophagus in the usual 
manner usmg the stomach for traction until the 
posterior suture is placed The stomach is severed 
at the cardia and the antenor part of the anasto- 
mosis completed 

We have performed only one total gastrectomy 
which was successfully accomphshed without 
great technical difficulties by using the Manvedel 
inc'sion (parallel to left costal margin) and then 
excismg the costochondral arch after the method 
of Baudet and Navarro This exposure renders 
the level of the anastomosis easily accessible so 
that in our case we could anastomose duodenum 
to esophagus 

Vanations m this technique have to do chiefly 
with different methods of anastomosis The end 
of the duodenum may be anastomosed to the end 
of the esophagus in rare cases where there is a 
long abdominal portion of the esophagus or the 
duodenum is unusually mobile Under s imilar 
conditions a termmolateral anastomosis has been 
done between the end of the esophagus and the 
side of the duodenum below the closed end 
When ternunolateral anastomosis between the 
esophagus and jejunum is effected, a comple- 
mentary entero-anastomosis should always be 
done between the ascendmg and descendmg hmbs 
of the jejunal loop If a very wide anastomosis is 
done, the resultant pouch functions better as a 
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REPAIR OF RUPTURE OF THE MALE URETHRA 
With Report of Eight Injihucs frou Faiunc Astsipe a Mawjole Cover' 
\1NCE\T J OCONOR MD FACS Chicago Illtvois 


F rom tte period of Januarj i igai to 
Januaiy i 1934 we nave had under onr 
care 31 male pauents suffering from trau 
maUc rupluie of the urethra Eight of these 
pauents incurred this injury from falling astnde 
a loose manhole cover (Fjg 1) 

A search of the literature and a sur\e> of the 
available texts on urology and traumatic surgery 
failed to find mention of this particular type of 
accident in relation to urethral tiaiimali m Per 
sonal inquiry however has disclosed the fact 
that in the lai^er metropolitan areas this mjury 
while in no wise as common as our own figures 
would indicate occurs suf&aently often to de 
serve comment 

The blow received by the perineum m these 
cases IS especially severe because the metal cover 
IS swung violently upward and strikes as the body 
IS lurching downward and forward In the S 
patients so injured the postenor bulbous urethra 
close to the triangular ligament received the im 
pact In none was the pelvis or other bones frac 
tured p esented the usual symptoms of 
injury to the anterior urethra— bleeding from the 
meatus sweUing and discoloration o! the pen 
neum and difficulty in voiding Fortunately all 
of these patients were veen relatively soon after 
the injury (Table I) and in only j patients was 
there any unnaty extravasation In one of these 
men repeated futile attempts to pass a catheter 





through the urethra before he was seen bv us 
undoubtedly accentuated the pen urethral hem 
orrhage and extravasation of unne It vras m 
teresting to note that none of these men was 
mjured in line of duty so that the acadcnl could 
not be classed as an occupational one 
When the urethral floor is so sev erely trauma 
lued that continuity is destroyed tie pioximal 
(vesica!) portion is retracted and devated by 
the pull of the strong fascial attachments of the 
urogenital diaphragm The extent of the sepa 
ration of the tom urethral edges depends lirgelv 
upon whether the floor of the urethra alone is 
severed or whether the roof also is torn aaoss 
If the floor alone is injured and the roof of the 
urethra is mtact one may be fortunate enough to 
guide a mall soil rubber catheter (Ui hare) 
passed over a fairly rigid stylet by careful aod 
close adherence to the roof of the urethra during 
the insertion Wlien this procedure is successful 
bladder drainage is supplied by tie indwelling 
catheter and unless there has been penoeal ex 
IravasatioD or marked hemorrhage no incision 
isnecessary Inthelalterevent single or multiple 
itiasions in the perineum '^ith adequate prcAisioa 
for drainage will suffice and the urethral lumen 
wiU restore itself along the indwelling catheter 
This method was successful in Case 6 of our 
scncs Except in instances of crushing injury of 
the floor of the urethra without separation of 
the urethra at the point of injury cathetenzation 
even carefully and expertly done is rarely pos- 
sible It should be emphasized that repeat^ 
unsuccessful attempts at cathetenzation only 
increase the local injury and add to the dangers of 
increased hemorrhage and deep sealed infection 
In ail patients with rupture of the urethra from 
external v lolence the ease of repair and the rapid 
ity of recovery depend largely upon the av oidance 
of unsuccessful cathetenzation and the rccogtu 
uon of the necessity for immediate surgical m 
terference In these patients under discussion « 
will be seen from the accompanying table tn* 
problem w as made easier by v^rt^e of early opera 
tion In only one instance Case 3 was urinary 
extrav asauon an important consideration 

Until recently we fav ored the penneal approach 
IQ dcautmg the bladder and in attempting 
erly to restore the urethral lumtn UTule these 
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TABLE I 


Case 

Year seen 

Age 

Occupation 

Inter\al before I 

operation j 

Treatment 

I" ' 

Sta> m hospital 

I 

1923 

z 6 

School bo> 

14 brs 

Penneal 

zo (ia>a 

2 

1925 


Clerk 

0 hrs 

Penneal 

12 days 

5 

1927 


Carpenter 

30 hrs 

Suprapubic and penneal 

23 da>s 

4 

t 02 S 

32 

Salesman 

12 hrs 

Suprapubic 

iS da>s 

5 

192S 

54 

Chauffeur 

4 hrs j 

Penneal j 

10 days 

6 

193S 


Fireman 

I? hrs j 

IndwcUms catheter ; 

8 days 

7 

1930 

40 

Book-keeper 

12 hrs ! 

Suprapubic I 

21 days 

S 

1930 

32 

Merchant 

10 hrs 

Suprapubic i 

19 days 


patients did well when so treated, and usually 
enjoyed a somewhat shorter hospitalization than 
those treated suprapubically, the resultant peri- 
neal and urethral scarnng was always consider- 
able and necessitated subsequent frequent and 
repeated urethral dilatation over a prolonged 
penod of time In fact, urethral sounds must be 
passed several times each year to prevent the 
development of troublesome urethral stncture 



The method which we now prefer, and which 
we beheve offers deiimte advantage over penneal 
urethrotomy, is extraperitoneal suprapubic cys- 
totomy with retrograde sphntmg of the urethra 
by indwelhng catheter and penneal incision only 
when necessary to dram e\travasated blood and 
unne This method is not ongmal, having been 
descnbed by George G Davis m Chicago and by 
others abroad As may be seen from the ad- 
companymg schemauc drawmgs (Figs 2 and 3) 
mterlockmg sounds are passed simultaneously 
through the postenor urethra and antenor ure- 
thra and joined m such a way that the urethrally 
introduced member (male sound) may be fitted 
snugly into the sound passed through the bladder 
neck (female sound), thus pernuttmg the for- 
mer to be gmded safely mto the bladder If 
one remembers that the proximal portion of the 
urethra has been pulled upward and toward 
the bladder and reahgns the urethra over the fe- 
male sound by gentle pressure downward and 
forward as this sound is passed the mterlock- 
mg procedure is easily accomplished without 
supenmposmg additional trauma at the site of 
rupture 
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j, \ No 22 Psoftrubber cathelcristbensUtcbed 
securely o\er the end oi the male sound and lie 
edges of the catheter are tied tight!) to approti 
mate the taper of the sound closely This Tauli 
tates theeaseof Iramngthecatheterbackthrou^ 
the urethra and insures a smooth passage through 
the friable ruptured portion This step is an im 
provement o\er the method of Pav-i in nhich 
the e)elct portion of the catheter is loosel) 
stitched to the sound with the possibiht) that it 
may pull loose or catch upon the urethral edges 
dunng withdrawal 

\\ hen the catheter has been fixed in the urethra 
in Its proper position the bbdder is closed m the 
usual manner with a small mushroom catheter 
m the dome of the bladder for inuncdiate dram 
age The urethral catheter is closed for a i>enod 
of 5 to 7 da) s suprapubic drainage being allowed 
dunng this time The urethral catheter is then 
opened the bladder is irngated and the supra 
pubic tube is remo\ ed There is rarely anv siq^ra 
ubtc leakage of unne after this time drainage 
eittg adequately supplied through the urethral 
catheter The latter is removed when the supra 


pubic wound seems firmi) healed usually on the 
twelfth to the sixteenth da) after operation. 

The complete restoration of normal urmaty 
function and the subsequent lack, of utcibsl 
stneture arc the obvious advantages of this 
method when vc compare the results valhihoseia 
patients prcviousl) operated upon solely througli 
the penneum These patients require occasional 
urethral dilatation to be sure but ihev are m no 
wise the senous potential stricture problem that 
»e have almost mvanably had after penoeal 


Rupture of the male urethra from falling astnde 
a loose manhole cover oilers the usual emergenc) 
problem of this t)pe of injury from an) other 
cause Fracture of the pclws or other bones was 
not an associated condition m the group seen 
The immediate and remote results m treatment 
of later cases in this group as well as a number of 
other similar cases not included in this particular 
type of injuo' suggest the advisability of supra 
piwic repair as here described rather than bv the 
more conunonl) emplo)ed penneal procedures 
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THE INJECTION TREATMENT OF HERNIA^ 

FRANKLIN I HARRIS, M D , F A C S , and ALFRED S WHITE, M D , San Fkancisco, Caiitorma 


I N the last few years much interest has been 
aroused m the possibilities of treating hernia 
by a non-operabve method Despite the well 
known fact that thousands of cases of hernia have 
been treated and are being treated today by a 
method of injection there has been very httle 
scientifically conducted investigation to deter- 
mine the value or dangers of such a method of 
treatment In an attempt to evaluate this method 
of treatment of hernia, the authors early in 1934 
decided to undertake a careful and systematic 
study based on expenmental and dimcal ob- 
servation The results of this study are hereivith 
presented m the nature of a preliminary report, 
with the belief that with a better and more scien- 
tific understanding of this procedure the pro- 
fession may accept this method as a welcome 
addition to, but not as a substitute for, the recog- 
nized surgical methods for the eradication of 
hernia Although sympathetically understanding 
the natural prejudice of conservative surgeons 
who condemn the injection treatment as unsound. 
It has been our e\penence m investigating such 
cnUcism to find that it has been based on a com- 
plete lack of understanding or knowledge of the 
rationale of this new method 

A study of the historical derelopment of this 
subject may e\plam the prejudice against this 
method of treatment In 1832, Heaton, of Boston, 
first advocated its use but because he refused to 
divulge the exact technique to the medical pro- 
fession through the American Medical Association 
no official recognition was given him and his 
method was justifiablj criticized In 1S35, Vel- 
peau claimed to have successfully treated several 
patients by the injection method In the succeed- 
ing hundred years many men, mainlj names con- 
nected ivith border hne medical practice, ad- 
vocated and claimed cures by different types of 
this treatment Various solutions such as iodine, 
tincture of canthandes, extract of white oak bark, 
alcohol and carbolic acid were advocated by these 
men, and as a result there were many untoward 
reactions and occasional fatalities reported dunng 
the last one hundred veais Necrosis, sloughing 
and atrophy of the testes, severe cellulitis, fecal 
fistula, peritonitis, and failure to cure, together 
with the type of questionable medical men prac- 
ticing the method in an unscientitic and empirical 
manner aroused criticism and prejudice against 

Urom Iht Dcparlment o! Surccrj XIount Zion Hospiul 


the treatment, by the profession In the latter 
part of the mneteenth century the so called 
paraffin method of injection became very popular 
but the poor results brought further disfavor 

In the last few years, however, m different 
parts of the world, able surgeons have quietly and 
cautiously investigated the possibihties of a non- 
surgical treatment of hernia Reports are be- 
ginnmg to appear in the Enghsh and European 
literature, as well as m the Amencan hterature, of 
the successful treatment of thousands of cases 
with good follow-ups and without any untoward 
results of the treatment of hernia by a method of 
injection 

In order to understand properly the rationale 
of such a method of treatment, one must for the 
moment briefly review the mechamsm of the 
ordinary inguinal hernia 

MECHANISil OF INGUINAL HEBMA 

Assuming the existence of a congemtal or pre- 
formed sac, if the herma is to become chmcally 
apparent it is necessar> that the contents of the 
sac descend to a position where the patient ob- 
jectively or subjectively is conscious of its exist- 
ence By reference to Figures i and 2 it is ap- 
parent that for the rupture to appear chmcally in 
either the indirect or direct type the external 
oblique muscle must be sufficiently separated 
from the internal oblique and the transversalis 
fascia to form a patent mgumal canal which per- 
mits its descent If by any mechamcal means the 
separation of these muscles is prevented, the 
herma cannot descend It is well known that if a 
person who has a rupture holds himself over the 
inguinal region when he coughs or sneezes the 
herma does not descend The wearing of a satis- 
factory truss likewise prevents the descent of the 
hernia by exertmg pressure directly ox'er the 
inguinal canal, thus preventing the external 
oblique from becoming separated from the under- 
lying muscles If the external obhque is com- 
pressed tightly upon the underlying mternal 
obhque and transversahs fascia the potential 
space m the inguinal canal is obliterated and the 
contents of the sac cannot descend 
If then by any means we can prevent the ex- 
ternal obhque from separating from the subjacent 
muscles the herma will never descend despite the 
existence of a sac This is exactly the result at- 
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Fig 2 Surgical anatomy of the direct type of inguinal hernia, shoeing the emer- 
gence of the sac from the external ring Inset V shows the external oblique reflected, 
indicating emergence of the hernial sac, beneath the conjoined tendon Inset B show s 
both the external and internal oblique reflected, with the sac emerging through the 
transversalis fascia in the region of Hcsselbach’s triangle 


sloughs Furthermore, such scar tissue as is 
formed by such methods yields more readily to 
normal tissue absorption so that the permanency 
of the obliteration of the inguinal canal is ques- 
tionable The solutions used in the past based on 
such a principle were strong caustics such as 
phenol, iodine, and others mentioned 

The principle underlying the more modern 
solutions IS entirely different The solutions are 
relatively non-irritatmg and do not produce a 
severe inflammatory reaction and they appear to 
be non-m]urious to tissue They produce no 


systemic reaction from their absorption and are 
relatively non-to\ic it mistakenly injected intra- 
venously Furthermore, they produce no perito- 
neal inflammation if through errors in technique 
they are injected into the peritoneal caxnty By 
evperimental work and clinical results the modern 
solutions have proved to produce a predominance 
of the prohferative phase of the inflammation re- 
sulting in fibroblastic formation with the min- 
imum of the exudative stage 
The basis of the majonty of modern solutions is 
tanmc acid extracted from certain x egetable barks 
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and disaolsid >n alcohil T\pica( formulas' arc 
sho«n below KccenlK Carl 0 Ktcc of Minne 
apuli has introducctf an extract of pstlUum 
(chemica(l) sodium psy (hate) which a| parently 
mtcts the rer^uirements of a non toxic non 
tnjunuus solution b\ the use of an enlircK nex 
t>i>c of chemical The pcrcentxgc of the aclixc 
ingredients in all modern dilutions is v small 
that no xcxcrc chemical inilammation can result 
from Ihtif injection into li\ mg lix ue TTicm? solu 
Hons haxe bnn commcrciallv de cl pe I and are 
now axailabic to the ( rofes ion and bvcau'C of 
their axailabiht) the authors ha\c used two such 
commercial prcparaiitns in this sluJy No un 
toward cxpcncuce has resulted clmicalh from 
their use and ammal experimentation has con 
I rmed the safety and \ah lit\ of the claims roade 
(or the ciTcct produced b\ these solutions when 
injected into liMng tis ue 

r\rt.>iiu£VTaL iiosk 

Normal guinea pig were injected wub the solu 
tion in the thigh muKlcs at \arying mtenals 
The solution \ as injected through lUl the entire 
mu'«Ie uf the thigh in or Icr to giee unif inn in 



filtration Ibe xpecimcns were oblaincil by diy 
articulation ol the kg at the hip and the entire 
leg tixcd in (i rmalm Sections were then ebtaincd 
and sumed with hcmatoxvlin and eo in and 
mi hficil Masson s slam The acc mpanung 
photomicrographs (higs 3 4 3 6 7 8 ) detail the 
results of the cxpcnmcnUl worL \ umman of 
the cx|>crimcntal microscopic findings folio \ 

\n attempt has been made to imulale anl 
study the reaction that probably occurs in human 
ubjects By sacrificing animal at xaryang inter 
xals fe Bowing injection a compo itc picture was 
obtained The [ rimary cellular riajKn e to tbe 
injected agent is a purely Icucocy tic mliltraiion 
which IS hown at the f hour [iccimen By n 
hours there has been an introduction if the 
mononuclear ilcmcnts which from that time oa 
hstinclly predominate Marked edema is pr<>cnt 
in both the 6 and 24 hour jiccimenx The rcacti 0 
in general shows the supcrliaal part of the muscle 
bundles to be mxoKel with a sight dcstructi a 
of the fibrils of indi 1 iual libers V/lcf 24 h< uri 
the Cellular rcacti n 1 rocecds with the large un 
difTcrentiaic 1 cells | regressing toward pioJe 
^ai>es and then txT ical libr blasts with coibgw 
formation The undilTircntiatcd cells may rrmaja 
scattered throughout an i slowly disajfioar ‘wine 
cake on thagocytic acti ities an I h Id ^c®0' 
silenn Thex are usuallv present around llooil 
xessels s> roe probably differentiate * 
end thelial cells and form the numerous capillaries 
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Tig 5 (511-B-3) T\\o tenths cubic centimeter of the 

solution 11 as injected as outlmed in the te\t and sections 
Here taken after a 6 day period The inflammatory re- 
action is limited to the connective tissue septa and fat 
belli een the muscle bundles, 111th no destruction of the 
muscle fibers A group of large undifferentiated mono- 
nuclear cells is shoiin replacing fat and connective tissue 
The polymorphonuclear neutrophiles have disappeared, a 
fell lymphocytes and plasma cells are present These un- 
differentiated cells ultimately become fibroblasts 


y* 



r g 6 (574- 1^) Tho tenths cubic centimeter of the solu- 
tion v\as injected on alternate dajs for sit injections The 
total amount of solution injected was i 2 cubic centimeters 
Sections were taken ig days from the first injection and 6 
days from the last injection There is a prohferation of 
edematous fibrous tissue separatmg and replacmg shghtlj 
distorted muscle fibers This fibrous tissue is present as 
large whorl like masses and special stains reveal promment 
collagenous fibrils In this fibrous tissue are a few scattered 
mononuclear cells and lymphocj tes The muscle fibers in 
the zone of reaction arc irregular in shape and have lost the 
transverse stnations 


m the proliferating fibrous tissue The fibrous 
tissue is very edematous at first with rare collagen 
fibrils between the star-shaped cells As the lesion 
progresses it tends to form whorls and bands com- 
posed of the typical spindle-shaped fibroblasts 
which are separated by well formed collagen 


Polymorphonuclear leucocytes are not encount- 
ered in the inflammatory reaction after 24 hours, 
but lymphocytes and plasma cells are usuallj 
noted Hemosiderin increases in quantity as the 
lesion grows older In the early lesions there is 
marked dilatation and engorgement of the cap- 



Fig 7 (614-B-3) Two tenths cubic centimeter of the 

solution was injected on alternate days for eight injections, 
total amount injected, i 6 cubic centimeters Sections w ere 
taken 26 days from first and 8 days from last injection 
The fibrous tissue is more compact due to the increase in 
collagen, and often extends between muscle fibers A group 
of small vessels and nerves is surrounded by the prolifera- 
ting fibrous tissue Undifferentiated mononuclear cells 
around small vascular channels and phagocytic mono- 
nuclear cells holding hemosidenn are present 



--b xivu-Lcauis cuDic centimeter ot the 

'^12? "‘ts injected on alternate days for ten injections in 
all The total amount of solution injected was 20 cubic 
centimeters Sections were taken 75 days from the first 
injection and 55 days from the last injection The fibrous 
by compact bands which are 
^'/sblly edematous tissue in which may be 
found foci of phagocytic and mononuclear cells Two 

wn be noted""'"" by the dense fibrous tissue 
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Fig 9 Diagram to show the method of invaginatmg the 

scrotum uith the indec finger of the left hand The Lucr 
syringe and needle is shown injected beneath the external 
oblique The diagrammatic cross section shows how the 
tip of the needle can be palpated when in proper position 
by the invaginating finger 

It can be slipped down o\ er tbe thighs while the 
patient aids b> slightly lifting the buttocks With 
the truss removed and the patient in this position, 
the hernia is found to be completely reduced 
I he inguinal region is shat ed and cleansed with 
alcohol, then painted with iodine solution or 
tincture of merthiolale, after which the patient is 
ready for the injection of the proliferating solu- 
tion Our purpose as explained is to inject the 
solution into the inguinal canal, beiotv tbe externa) 
oblique muscle, but not into the sac of the hernia 
\ suitable local anesthetic is given preliminary to 
the injection of the solution A local anesthetic of 
noyocain 2 per cent is satisfactory, but a com- 
bination of novocain 2 per cent, iiupercaine i 1000 
and bcurvl alcohol 2 per cent in distilled water 
gi\ cs a more prolonged effect 
The choice of 1 needle depends on the distance 
between the skin and the inguinal canal This 
\ anes with mdi\ ulual patients and with the thick- 
ness of the abdominal wall In thin persons a 
needle i to i'4 inches is satisfactory, while in 
more obese patients needles of I'/i to ’I-I inches 
may lie required Geiierallj speaking, the smallest 
giuge which lb eomnieiisurale yyith the length is 
the most satisfactory one to use W ith the proper 
si/e needle determined it i» fitted to a 5 cubic 
centimeter Luer syringe and it is tilled with the 
aiiesthetie 



Fig 10 Photograph of actual technique Note that the 
patient is in Trendelenburg position with the hernn com- 
pletely reduced Ihe truss is drawn downward o\er the 
thighs The tip of the index finger of the examining hand is 
shown mvaginating the scrotum, while the syringe, loaded 
with local anesthetic, is held preparatory to injection of the 
needle Note that the needle is held at an angle of 43 de- 
grees to the abdomen with the point directed away from the 
peritoneum 

The syringe is loaded yvith 4 cubic centimeters 
of the local anesthetic and the injection is gnen 
with the operator standing on tbe left side of the 
patient Regardless of whether the hernia is on 
the right or left side, this position is most satis- 
factory for right handed operators The index 
finger of the left hand is then placed into the ex- 
terna! ring by' iny'aginating the scrotum (see 
Figs 9 and 10) The tip of the inx'aginating finger 
can be palpated by the right hand ^ spot ap- 
proximately ^ centimeter aboye this area is 
selected and the needle yyith the Luer syringe at- 
tached IS inserted through the skin, fat, and 
through the external oblique muscle No skin 
bleb of anesthetic is used since the injection of the 
needle tlirough the skin 15 no more painful than 
the injection of the bleb As the needle passes 
through the external oblique there is a definite 
“gue” similar to the one experienced in passing a 
needle into the spinal canal This yyiU be more 
marked if the needle used has a blunt bey'cl The 
needle yyithin the inguinal canal can be readily 
palpated by the index finger of the left hand yyhich 
IS my aginated through the scrotum into the canal 
The plunger of the Luer is then withdrawn 
slightly to make sure that a blood yessel has not 
been entered, and if no blood is withdrawn the 
anesthetic is slowly injected Following the injec- 
tion, the Luer is remoy ed from the needle but the 
needle is iett m place This is done so that the 
anesthetued area yyill correspond exaclh to the 
area which will be injected shortly by the pro- 
liferating solution It the needle is remoy ed and a 
second needle injected with the solution after the 
anesthetic has taken effect, it is dihicult to get the 
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After a tew injections one sometimes notices on 
aspirating following the injection of tlie pre- 
limmary no\ocain, the return of a yellowish, 
murky fluid This should not be mistaken for 
either bladder contents or peritoneal fluid It 
represents the mixture of the anesthetic agent 
with the edematous exudate m the inguinal canal 
and injections may be continued into such a 
region If the hernia is of the direct type injec- 
tions are given m the region of Hesselbach’s 
triangle Injections are given until the inguinal 
canal and the region of Hesselbach’s triangle are 
entirely closed 

The treatment of umbilical, \entral, and 
femoral hernias will be descnbed m detail m a 
subsequent paper, if future e\penence justifies its 
use m these cases The principle involved is 
similar In these types the proliferating solution 
IS injected into the fascial and muscle layers 
immediately surrounding the defect 
The number of injections m any given case de- 
pends on two factors, the size of the hernia and 
the seroplastic reaction of the individual As a 
general rule the older the patient, the smaller the 
seroplastic reaction, m other words, the older the 
patient, the more mj'ections In young adults the 
number of injections have been as low as seven, 
while in elderly people, especially those with large 
hernias, as high as thirty -four have been given 
Mter the last injection the patient continues to 
wear the truss day and night for a period of 4 
weeks to allow the newly formed fibroblastic tissue 
to increase in strength At this stage of the treat- 
ment, any descent of the contents of the sac would 
cause distention of the inguinal canal and a tear- 
ing and destruction of the newly formed fibro- 
blastic tissue Following this 4 week period, it is 
advisable to wear the truss during the day only 
for an additional penod of 4 to 6 months 

Comphcations dunng the course of treatment 
are surprisingly small Patients not infrequently 
complain of curious transient subjective sensa- 
tions such as burning in the scrotum or penis, on 
the inner side of the thigh, or a sensation of 
warmth around the anus These painful sensa- 
tions are due to involv'ement of the ilioinguinal 
nerve and its branches By slight movement of 
the injecting needle, when such sensations appear, 
this type of pain may be minimized Occasionally 
a few seconds after an injection in the neighbor- 
hood of the internal nng, there may be a feelmg 
of cramp m the distribution of the anterior crural 
nerve Following the first or second injection 
there may be some swelling and induration of the 
inguinal canal or of the cord, the skin of the scro- 
tum or the epididymis This may be painful but 


It has ne\ er kept a patient from his routine duty 
and quickly responds to local applications of heat 
Such comphcation is due to temporary obstruc- 
tion of the spermatic circulation from the 
edematous reaction produced by the solution 
However, there has been no case of permanent 
damage or any atrophy of the testicle If, while 
giving an injection, the needle inadvertently 
enters a blood vessel, it is withdrawal and no in- 
jection is given that day This has occurred 
about once in every seventy-fivm injections in our 
senes Rarely the needle is injected into the 
peritoneal cavity, and in our senes it has occurred 
only three times in about a thousand injec- 
tions If the proliferating solution is injected 
into the peritoneum, the patient complains of 
extremely severe cramp-hke pain which gradually 
subsides m 10 to 20 minutes, depending on the 
amount of solution injected No untoward results 
have been seen clinically, nor havm they appeared 
as herein outlined expenmentally from this ac- 
cident In order to minimize these accidents the 
injection of the prohferating solution should be 
given tery slo-uily and at the first complaint of 
cohc-hke pain, the injection is discontinued 

CONTRA-INDICA.TIONS AND DANGERS 

No case of irreducible, incarcerated, strangu- 
lated or sliding hernia or herma associated with 
undescended testicle can be considered smtable 
for treatment by' this method The danger of 
perforatmg the how el in such cases wnth a pro- 
duction of fecal fistulas and peritonitis is obv'ious 
Even in the reducible hernias the pentoneal cav'- 
ity may' be occasionally entered through an error 
in technique, and although there is no danger to 
life by such a mistake the patient expenences pain 
sufficient to produce a state of shock To rmnimize 
such a dangerous comphcation, emphasis cannot 
be placed too strongly on the necessity of injecting 
the prohferatmg solution slowly and cautiously 

Hemophiha is a contra-mdication to this pro- 
cedure as It IS for any treatment which requires 
repeated punctures with a needle Chrome 
urinary retention in elderly men mcreases the 
danger of bladder injury, and unless one is 
thoroughly expenenced such cases should not be 
attempted 

It IS a general surgical pnnciple that mjections 
of any type should not be given in the face of 
apparent superficial skm infection, and the indis- 
enmmate use of this method of treatment m 
patients suSenng from any type of infection m the 
area to be injected must result in disaster Dia- 
betics are best not treated because of their in- 
creased susceptibihty to local mfection 
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the patients are unable to leave their work for the 
necessary 6 to lo weeks involved in the surgical 
treatment The advantage of the lessened cost 
due to elimination of hospitalization and loss of 
work IS obvious 

The method is particularly valuable in cases of 
recurrent hernia Such cases are the bane of the 
surgeon An operator should welcome a method 
which offers the possibilities of successfully treat- 
ing recurrent hennas without recourse to surgical 
mtervention The results obtained by the injec- 
tion treatment in this group of cases have been 
in our experience particularly gratifying 

SUMMARY AND CONCLUSIONS 

This method is advocated as a valuable adjunct 
to the surgical armamentanum The use of this 
treatment requires accurate knowledge of the 
anatomy of hernia, skillful handling of the 
technical procedure, and the ability to fit trusses 
properly It is a method that should be used only 
by surgeons who have had actual experience in 
surgery of the parts mvolved Even such men 
should learn the method by contact with centers 
where this treatment is being used The indis- 
criminate use of this method without these 
requisites wiU give unsatisfactory results 

1 The basis for the injection treatment of 
hernia appears rational and scientific if the 
mechanics of hernia are carefully studied 

2 Modern solutions used for the injection 
treatment are based on the principle of producing 
new fibroblastic tissue without local injury or 
danger from toxic absorption Experimental and 
clinical findings are described to substantiate 
these claims 

3 This method of treatment is applicable to 
all patients with hernia that are completely 
reducible who can be fitted with a truss which will 
maintain complete reduction during active treat- 
ment 

4 This preliminary report is based on the 
study of one hundred consecutive cases treated in 
the Out Patient Department of the Mount Zion 
Hospital successfully without any senous com- 
plications 

5 The evidence submitted, although in the 
nature of a preliminary report, should suffice to 
convince the profession that this method of treat- 
ment IS worthy of a thorough and impartial 
investigation 
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SURGER\ GWECOLOGV AND OBSTETRICS 

CtRV CAL P<2tM<fVkiiie 32+ 

kTt^ur'% NUMBER LACERATIONS S9 

A» 1 VA Or tC rm 

RUPTVfE * lU, ^ 

UWERSCM 13 -J ta %* 


MULTIPART 106 
TOTAL MMBte LACERATIONS IS 

UNDER S CM »3 eX S x% f^g ~ [ jg 

5 TO 8 CM 9 « Qll 

FUlDJUTA-nON 2M 8 » ff ] 37 


^UiCHWlONSaSTOISCM. nUCACERAnoWS MOSETTUM ISCM 

IMPRESSION PRCMATuat RUPTORt Of MEMBRANES POW NOT PREOISPOSE 
TO CERVICAL OCCRATIOH 


1 JMtur Tupiu of tb >» mbiSA 

left Side of the cen « is lacerated more Itequcnlly 
than the tight side in ptirtuparx while m mulup 
aras the right side is lusoKed mote frequently 
than the left side (>) in pnmjpara; the incidence 
of deep lacerations is higher than that ol the less 
extensive one while the opposite is true in 
aiuUiparx 

Eiiologv of ctnual lacerations The causes of 
cervTcal lacerations may he divided into ti) pre 
di posing causes and <3) immediate cau es 

Among the predi posing causes are (l^ con 
genital hypoplasia 0/ the cervix congemtai 
itwlforniatioai of the cervw (j) ngidity of the 
cenix (4'tdisc4i e of the cervix (5) previous oper 
aliens on the cervix fO) premature rupture of the 
membranes 17) abnormal drst tage of lalxir (too 
bncf too long) (S) presentation and posiuon of 
child fg) size of child 

The imrrediaie causes are (1) exres ive forces 
of labor (2) artificial dilatation (+} attempts at 
dell erv through an undilated cervix (4) im 
proper use of obtietnc instruments ($) uijudiaous 
use of ox\ tocic drugs or extracts such as p tuilary 
extract 

Predisposing cau es of cenicof facerjlwws Be 
cause cf the ab'ience of anv example of the first 
five causes enumerated it has been impossible to 
study ail of the predi posing cau es of cerv'tcat 
lacerations The influence that the following 
factors may have had upon the conditum has 
been considered 

Premature rtiplure of the fiiembranes as tin ho 
logical factor in cent ai lacerations Theoretically 


saswtlfiaUl n call cenu n 

the incidence of cervical mjuiy should be luwer 
when the membranes remam intact until the 
cer iL IS fully dilated \r examination of Ttb'e 
II V hichgivestheincidenceofcetvTcallaccratwni 
with both early and late rupture of the mem 
branes shows that premature rupture does rot 
predispose to laceration of the cervTx either m 
pnmipars or mulLipare 
Dura tottofi/Oj rtisl geo/loiorasefieiioocuiU 
f cl rxn cental lactraiiDHS It is logical tobelieve 
that cervical laceration should occur less f« 
qucntl) when the cervu has been dilate! slowij 
TablclIIshowsthat tie duration of the fir t stage 
of labor in prmupar® has had little mfiucnce on 
the incidence of lacerations of o 5 to 1 > eeiti 
meters in depth up to a first sta^e of ^6 hours \ 
first stage of more than y6 hours seems to nave 
increased the inadence of these lesser injuncs m 
a smalt number of cases The deerier lacerations 
show a m.<rked mceeasi. m their incidence when 
the first stage has exceeded 12 hours The sum 
her ot mulupara: in whom cervical lacetalionv 
occurred is too small to warrant any conclusion 
Pres lUalion and post ton / lie child as 0 

dispajiMg/acrorfKfAee «>'7g) o/ccncoUaceralicnt 

Table IV sho vs that the i^t side of the ceMX m 
both priruparx and mullipanc is lacerated more 
frequently than the right side re ardkss ol in 
presentation and position of the presenting par 
There is but one exception and that is m 1 
cases of rgbt ocapitopostenor position in prira p 
arar m whom the right side of the ccnix w 
loyur^ altno t twice as freq ently as the leii sio 
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PRIMIPAR/E 324 


HOURS 

LAHaS 
rots CM. 

LAC uoae 
noM 13 cu 

a:.j, , . .... 




6 oa LESS 

9 ax 

7 ax 


351 


7 TO 12 

I 6 

9 ax 

[4' vy M/’t'- ■' i 




13 TO 18 

i I 2v4 

2S OS 

V«/y' i • -vj 



___Jeo 

19 TO 24 

A a% 

19 5X 

irr:._j 

□ 41 



25 TO 30 

3 5X 

39 34 

1 1 28 




31 TO 36 

- 

22 2J 

QZDq 




37 TO 42 

33 37 

44 4X 

□339 




43 AND WORE 

26 &% 

13 3X 

15 







MULTIPART 

106 



6 OR LESS 

10 4X 

4 14 

L/ll 

1 

48 


7 TO 12 

5 7X 

6 7X 

Itl .. |30 




13 TO 13 

16 77 

S 3X 

m 118 




19 TO 24 

- 

- 

□ 6 




25 TO 30 

- 

33 3X 

D3 




31 TO 36 

- 

_ 

Qi 




37 TO 42 

- 






43 AND MORE 

- 

- 
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vm LACERATIONS 0 5 TO I S CM EZ] LACERATIONS MORE THAN I 5 CM 

IMPRESSION A 1ST STAGE OF MORE THAN 12 HOURS PREDISPOSES TO 
CERVICAL LACERATION 

Table III Duration of first stage as an etiological factor m ccr\ ical laceration 


L.OA 
R O A 
RO P 
LOP 
L S A 
R S A 

LO A 
R O A 
R O P 
LOP 
LS A 
R S A 


lacerations 

LETT piGHT 
SIDE SIDE 
aesA 10 ST 


PRIMIPAR,£ 324 




23 IX w -^x m/Mm i 1 122 

25 9A 40 7a MA ' \ l 27 

41 6A 16 7» \'A\ I 12 


37 5* 37 5A gj] e 


66 77 - 03 

MULTIPARit 106 
1567 13 67 y/AA 1 51 

^ 1 42 

- - 06 

- - Da 

- - B2 

- - li 
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^ LACERATIONS. LEFT SIDE EZJ LACERATIONS, RIGHT SIDE 
Table IV Presentation and position as eUological factors m cervical laceration 
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T\1JLE Ml — TYPE OF DELI\'EBY 


TABLE Mil — ilORBlDlTY 



lumen uf the rectum opent 1 ( per cent o( the 
penneotumies m muUii ars uas cumplicatcd b> 
supethciil laceration of the anal <phmctcr with 
no rectal mvuUement Se\ere infection of a 
pcnneotoniN wound which later required a see 
ondar^ ijicration occurred m i pnmipara The 
injured anal <>phmcter failed to heal propcrl> m 
] of 17 cases m pnmijiata: because of slight separa 
tionof the tissues 1 he union of the sphincter in the 
mU mulupara with this complication was pri 
marv There has been no ( ermanent incontinence 
in an\ patient who had a laceration of the anal 
phinctcr as 3 compUcaliun of median )Kn 
neotoms 

Of 124 jinmijiarx 094 per cent anf of lof 
muUijiara 94 4 jicr cent were dchccrcd b> oper 
Hue proci lutes 6 jKr cent of { nmiparx md 
7S 2 per cent of mullij ara i ere dcliscrcl by a 
i n ph\ lactic low forceps operation 

The term pruph4 lactic lowr forccjis operation 
as used in the prc«cnt stu U has been applied to 
that l\T>e f forceps )Kratiuo which is performed 
for the relief of pressure on the soft j»tts of the 
m ithcrand on the child s head as«oonasthehcad 
ha reached the pcKac floor with the sagittal 
suture in the anCcroi>usterior hameter of the i>el 
1C outlet or almost <0 The author is firmly 
convincat from follow up obsenaUons both m 
pmatc patients and in ho { ital cases that the 
relief of such pressure is rc«s>on ible for a startling 
reduction of motbi lily m both mother and fiab> 



and especially in the mcultnce of ulenne de>«n 
sus cystoede rectocele and mcontinence d itt 
urina^ sphincter TTiis type of forceps ojwrati a 
m conjunction with the prophylactic inci-iun d 
(he pelvic door which conserves the rcctovaguul 
septum the levator am muscles with ihcir fiwit 
as well as the structures which constitute the 
penneal bexJy has been sponsored twj eaali) iij 
DeLee (4) In the opinion of the author a niiut 
be regarded as a distinctly consen aliv c procedure 
rather than a radical one inasmuch as it prevent 
conditions which were all too prevalent under the 
method of debvery employe] b> the devotees d 
so called conservativ e midvnfcry Table \ II sbusi 
the various types of delivery cmployctl m the 
senes of caKS under obvcrvalion in the { re'cai 

JJOBTAUTV AND UOBCIDtn 
UaJancl iriorfafify In the -enes if 4 0 
livcnes there has been no maternal dulh 
Mulcnial morbidil\ In calculating the 1 b'lti 
nc morbidity by which is rcaHy meant f i-er 
l>cral inlccii >n the standard of the Urili h 'fol 
cal Assoaali n has been adopleil That tan ut j 
IS as follows The j uerpcral morbidity shoui i 
include all fatal cases aoif also all cases in which 
the temperature exceed loo degrees h 
two of the bi lady rtaiings from the enJ of the 
fir t to the cn 1 of the eighth day ailcr Jdi'crv 
This standard has liecn made more ngid m 
a] plication to the proent senes of cases Ucaioe 
of the fact that at the \\ iman s IIo'i ilalalipo®' 
larium tcmtieraturcs are read every 4 h urs f f 
thetrstjdays anllwicc laily thereafter f* 
however there is a nse to 99 di-gtccs f 4 ^ “ 
readings arc resumed an 1 c intinued until w 
tcmjicraCure is again absolutely normal to et 
armiuUoDof Tablet Ilfshowsthcmcrbidiiy 
pnau( arx and m 106 muliijiarx fn prrimjw * 
the morbidity in ca-cs whose arviccswcremtar 
was 6 6 per cent in cases whose ccrvice* 
laccrau-d from o 5 to i j centimeters in extent us 
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TABLE IX — EROSIONS AND INFECTIONS OF 
CERVTC END-RESULTS 



Cases 

Postpartum 

erosions 

Postpartum 

infections 


\o 

Per 

cent 

No 

Per 

cent 

No 

Per 

cent 

PrJJDlpaIa^ 

Cervices normal antepar 
turn and intact post 
pax turn 

I9I 

5S 9 

41 

21 4 

4 

3 1 

CervTces normal antepar 
turn and lacerated o ^ to 
I S cm (not sutured) 

33 

10 3 

S 

24 2 

2 

6 0 

Cervices normal antepar- 
tum and lacerated more 
than 1 3 cm | 

Trachelorrhaphy i 

t >3 

19 j { 


i 



Successes 

55 

S 8 7 ! 

13 

23 6 

3 

S 4 

Failures 

? i 

II 3 

3 i 

42 3 

1 0 


Mullipam loo*^ 
Cervices normal antepar 
turn and intact post- 
partum 

37 

S 3 7 

rS 

31 5 

I 

1 S 

Cervices normal antepar- 
tum and lacerated o 5 to 
t jcm (not sutured) 

4 

3 8 

2 

oO 0 

0 


Cervices normal antepar- 
tum and lacerated more 
Uian I 5 cm 
Trachelorrhaphy 

6 

6 





Successes 

5 

S3 3 

t 

30 0 

0 


Failure;* 

1 I 

16 7 

i 0 


0 



• Sulhpa/;? 334 *^AnUpartura erosions, 9 Antepartum lofec 

tiotti 11 3 3% 

Mulupane jo6-^ Antepartum erosions 30 8 3%-^ Antepartum infec 
tions 0 s 0% 


were not repaired, the morbidity was S per cent, 
and in cases whose cervices were deeply lacerated 
and repaired the morbidity was i6 i per cent In 
multiparai there was a morbidity of r i per cent 
m cases whose cervices were intact There was 
no morbidity in the small number of cases (r6) 
whose cervices were lacerated It is obviously 
undesirable to attempt to draw conclusions from 
such a small number of cases In this series of 
cases, however, the morbidity rate has been higher 
in primiparas than in multiparae 
It IS obrious, therefore, that patients whose 
cervices are moderately or deeply lacerated in 
labor have a higher incidence of puerperal infec- 
tion than do those who escape such injury or who 
have the more superhcial t> pe of laceration The 
incidence of morbidity seems to be m direct pro- 
portion to the degree of injurj' It is, of course, 
impossible to determine how much responsibility 
IS to be placed on the trachelorrhaphy which has 
been pertormed on 6’ pnnuparm and m whom 
there IS a morbidity rate of i6 i per cent It is 
significant, however, to note that m no case upon 


whom a trachelorrhaphy was performed was there 
any evidence of an mtrapehne or a blood-stream 
infection With such facts in mmd, and in the 
hght of an 88 7 per cent incidence of primary un- 
ion following immediate trachelorrhaphy, it would 
seem illogical to abandon pnmary closure of cer- 
vical lacerations because of a somewhat higher 
incidence of temperature elevation such as follows 
any other surgical procedures without causing 
undue alarm 

In the senes oi cases under consideration, vagi- 
nal examinations only have been made No form 
of chemical stenlization of the vagina has been 
employed 

Fetal mortality When compihng the fetal 
mortality rate in the present study, all babies 
born at the twentieth week of gestation or later 
have been included All deaths which occurred 
during the first two postpartum weeks have also 
been included The total number of deaths has 
been 14 or an uncorrected fetal mortality of 3 2 
per cent The causes of fetal deaths are as follows 

The causes of stillbirths and neonatal deaths are 


1 Cord about the necl Weight 7 pounds 

2 ■\ntepartuin death of baby Weight 10 pounds 4 
ounces 

3 Atelectasis Weight 8 pounds 10 ounces 

4 Thymus death Third day postpartum 

3 Stillborn monster Weight 5 pounds 8 ounces 

6 Antepartum death of baby Weight 7 pounds 

7 Prolapsed cord Weight 7 pounds ounces 

8 Mongolian idiot Stillbirth W eight 7 pounds 

9 Hydrocephalus, fortieth week gestation Weight S 
pounds 10 ounces 

to Antepartum death of babj Weight 7 pounds 12 
ounces 

rr Prematurity at 22 weeks Weight 2 pounds 2 
ounces 

12 Tentonal laceration One twin, twenty eighth week 
of gestation 

13 Prematurity Twin, male Weight i pound c 
ounces 

[4- Prematurity Pwm, male Weight i pound ? 
ounces 


Total number of babies 
Deaths 

Uncorrected mortahty rate 


433 

14 

3 2 per cent 


A follow-up which has extended over a penod 
ot from I to 8 years, and which has been based on 
statements from pediatncians as well as upon 
reports from parents, has shown an incidence of 3 
babies in 433 (o 7 per cent) who ha\ e shown evi- 
dence of conditions the result of intracranial birth 
injury 

ENB-ItEStJLXS 


iuu louow-up in the present study, as formerly 
oyer a penod of time rangmg 
om I to 8 years All patients have been exam- 
ined at the end of the eighth postpartum week at 
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which time cenical erosions and cirlj cenical 
infections ha\e with an occa lonal eveepUon 
been treated either by cauten/^tion or b> electro- 
coagulation \ second examimtion has been 
made at the en 1 of the fourteenth week and a 
third at the end of a j ear It is tobc remembead 
that io6 of the total ^14 patients ha\e been dc 
h\ered a sccon I or third time Man> of the 
patients have reported for hi jeacK or ycacK 
gjmcological cvamination over penod of time 
ranging up to 8 jtars \t each examination spe 
cial attenlun has been paid to the comblion of 
the cervax 

Table I\ shows the incidence ofantepartumand 
postpartum erosions an 1 infections of the cerv i\ 

In 314 pnmipar® 9 & per cent of the cervices 
w ere eroded and 3 3 per cent w ere infected antepar 
turn Inmultijiarx 8 3perccntwcreero«lcdand 
S 6 per cent w ere infcctc 1 antepartum One half of 
the cro 10ns and all of the infections in roultip 
arx developed after the eighth po tpartum week 
m ccrvicc which were intact and normal at the 
eighth ^eek examination The remaining 50 per 
cent of ero ions were untreated remnants from the 
tirst bbor 

The i}Ost[)artum incidence of cen ical erosion is 
higher in cervices which have been lacerated than 
m those which are intact 

The incidence of postpartum cervical inficiions 
in primiivarx is lowest in cervices intact <2 1 pet 
cent) and highest in cervices which wcrebccratcd 
fr im o 5 to i 5 centimeters and not sutured In 
the patients whose cen ices were dccplv bceratcil 
and were repaired the incidence of infection in a 
mall numlKr 0/ cases v as 5 4 per cent Though 
ihc number of ca^ is loo small to warrant the 
drawiiiRofadctiniteconclu ion imrtic liale Irachc 
1 rrhaphv i vulJ «ccm to limit postpartum infcc 
ti ns to a| proximalcl) 3 per cent ft is un 
fortunate that it is impissiblc to compare this 
incidence with that m a group if patients who c 
ctrv ins haie lit en dccplv lacerate Jan I neglected 
and later have become infcctc I It is reasonable 
to a umc that the inci Uticc of infections follow 
ing ncglcctt 1 lannti ns is much higher than in 
cervices v hich have been succes fullv rq>air I 
It )uld stem ihcrchre that uccessful imme h 
ale trachcl rrhajihv 1 >cs limit if it dots not 
cnlirclv prevent |>o i|iar(um infvtion of the 

To touch ujK n lhci>o H)jrlums)niptoroswhich 
ha e dev elojKMl m the prc'cnt senes of cases i an 
unsali factorv task because of other lesions which 
ha c been assonalcil with cervical jath logv 
Then are two oulstan ling fact however ■whKh 
can be safelv stated (1) involution of the uterus 


has been delajed in paUents whose cemet hj;e 
Iwn infected in the caiK puEqwnura and (i) 
the restoration of normal menstruation his licui 
considerablv delajtd in the same tvpc if cijc 
\ relationship between cervical laceration nl 
carcinoma of the cen ix has not been olabli hoi 
Manv authoritative pathologists denv that ccr 
vical bccration is 1 predi posing factor m the 
development of malignant change in iht cenu 
On the itherhand manv eminent climcims nho 
have hid extcnsii e experience in the treatment of 
carcinoma of the cerv it feel certain that tJiire is 1 
causal rehtionship between the two conlitiuri 
In the cases which have been un Jer ob iriati in 
in the present stud) there has been no cise f 
carcinoma of the cervix 

covctl loss 

1 Tfie cervix of ever) parturient w man who 
isticbverctj under aseptic precautions bv arum;< 
tent obstetrician should be inspcclcil immcdiatch 
after the third stage of bb r for laceration an I 
hcmottlngt Such an examination vl not in 
crease the inci Icncc of puerperal morUiditv 

2 If the cervix is proper!) exjxiscd signiticant 
cervical bccniions and hemorrhage arc dclfcl 
able 

\ When evaluating the I icali >n and extent U 
a cervical bccration it is important to ker| in 
mind the fact that the left side of the ccnix it 
nornuil) shorter than the right si ie This sh ft 
enmgmav be explained b> the right axial I r-un 
of the gravid womb 

4 In the senes of ca i. herein refwrlcl the 
inci Icncc of cervical bceratiuns of o 3 ciniimiitf 
or more in extent has bten jo Jitr cent m j n 
mipir* and 15 pet cent in mullij arm 

5 Cervical lacerations iccur more frcfiucnllv 
and arc more extensive in primiparc than in 
multiparx 

6 1 remature rupture of the membranes ’ t 
not prcdi pose to the production f cerv ical lac r 
alions 

7 \ first stage of lal or f more than 1 1 h lors 
I r^i {wscs to ccrvicil laceration 

8 The left I Ic of the cerv ix is laceralcd m « 
frequent!) than the right si Ie rtgardlevs f Ihe 
liosition or I rcstnlation of the chil 1 

0 The V eight of the chil 1 1 as an inilucnce on 
the met itnee i f cerv ical laceration The Ian.rf 
ihc child the higher is the inci Itncc of the Iffpff 
cervical injuncs _ 

10 The inadcnce of immediate 
cervical hcmorrha-’c in primiparx has been i 
per cent In muUipara: there has Ucn no cerv i 
hemorrhage 
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SOUAMOUS CLII EPIIHLUOMV 01 TIIL MITJI-S' 

I J DtfULL MD I ssuc \w Jeh.\ axdT D 5.1E\L\bOS MU C vrc Cm 


C ONbtI)LR.VBt I (liITcccnce of opinion er 
isls regarding Ihe proper ireatmenl of 
squamous cell epiihelioma of ihe skin It 
has aU\a\s been the pnnaple at the Stu>\esant 
Square llo pital to treat this vjqK of cancer bj 
surgical remo\ al In thi paiicr \ e \\iU discuss 6i 
cases of squamous cell epithelioma of the upper 
and lower extremities treated m this manner 
In a reeiew of the hleralure for the past ij 
jears we 6nd \er) hulc has been wnltcn con 
corning epiciclrama of the cttremities lerct m 
iqjg discussed the subject but no targe senes of 
cases IS reported and ler} little has unitcn 
concerning the mclaslalic pnperucs of these 
tumors 

[ficideiice This lesion is not common Heilman 
found 207 cases in o 544 cases of carcinoma 
Broders found ont) 44 cases m t 000 cases of car 
cinoma admitted to the Ma\u cbnic from 1904 to 
igta Of 6 70(5 patients with carcinoma admitted 
to the Itarncs Ho pilal and the Barnard ^kin and 
Cancer Ho pital of St Louis DcAsts m 19 6 
found only 132 cases of either squamous or ba^I 
cel! epithelioma of the upper and lower ec 
tremities 

During the period from January 192 to 
Januars 1944 at the Stuysesant Souare Hos- 
pital 60 patients vnth squamous eptuicUoma of 
the extremities ha%c been tccalid One patient 
had two lesions one on the leg and a second on 
the forearm thus making the total number of 
cases of epithelioma 6i 

Ige The youngest patient was 37 years of age 
when he came under our obser^allO^ The jldcst 
i as 82 years T^e a erage age was 5S4 The 
) alicnl 1 ith two lesions was 51 ^carsol age The 
greatest incidence occurred between the ages of 
60 and 69 Table I lists the number of patients 
found in each decade 

TABLE I — AGE IVCIDENcf 



series of 236 cases of epiihelioma of kin over ihe 
entire bidy had a proportion cf 4 to i Det^is 
had 3 5 lu t in his extremity senes 

OttupMi It This type < f tumor seems to le 
nust commin among those expon-d to iramna. 
chronic irntation and other prcih-jw mg faclois 
of cancer of the skm There were 21 laborer 
loscdentarA worker iphvsician nhouae 1 ts 
I saleswoman not mentioned 

Ka<e Twenl\ seven of our patients were na 
tives of the Lnited States ij were fnsfi 1 
Italian 4 Kus lan and t each of the (oil van 
Austrian German Scotch and trgl sh. 1 
charts li ted no nationality There was but our 
negro and his lesion origma ed from a bum mi 

Mofogv Marjotm as early as 182S eapiu 
sized the fact that carunoma of the skia not 
infrequently develops m old scars fbus as 
epithelioma dev doping on scars of bums has for 
many years licen called Matjolins u! er 
Lwing stales that squamous cell epithelioma of 
the skin isalmo tinvanably the result of chnmc 
traumatism The early stages may merely l<e 
irurkcd bv cry thema seborrhea ec»ema prun 
lus Chronic ulcer scars 01 burns \ ray derms 
tins lupus etc arc frcqutnUv predi posin lac 

tors Hit rot in 1921 reportedaeasetiisquinioi^ 

cell epithelioma in the sinus of an old o'leomit 
litis of the tibu Similar cases hav e been repor n 
by others 

BrodersTt the Mayo Chnicm 19 1 inaMuai 
of 2^6 cases of squamous cell epithelioma ut tfe 
skin i >und the site of the cancer preceded bj 
mole wart pimple scar ulcer leu oplaiM 
crack wen blister or lump m i7perceDt oi 
cases There \ as a hi lory of injurv in ? ‘ 
per cent cases Burns repre enlcd 24 59 ^ 
of injunc' and \ ray bums represented 0 
cent <d the burn De \sis tound ttai^ « 
burns were the most common etiolomcal factors 
m Cl ithchoma of the lower extremiUes stcj/r f 

asitmav seem cpilhehoma arising from ^anra e 

iiker IS infccl rare Knox m J925 swted th 
accurate t« ports of only i;? epitheliomas an b 
in chr me vanco e crural ulctrs were ax'aiia 


V 10 50 
(10 1 09 
I 70 
80 to Sq 


'la In our group ot case® there were 47 
and ij female about 4 5 to a Broders in his 


it that Unie . 

Thirtv or 50 j er cent of paUents m the en 
inalyzcd in this paper t,ave a hi ton o« 
iimple Ussure or kerato is as the pnmao 
>K or 10 per cent onpnated in bum scars 
ir IX pet cent save a hislorv of some 
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Total Cases— 6r 


No 

Per cent 

y Upper Extremities 

5 ^ 

83 6 

Dorsum of hand or wrist 

43 


Palm 

i 


Forearm and arm 

7 

16 4 

B Lower Extremities 

lO 

Thigh 

6 


Leg and ankle 

4 



T\BLE III — GRADE DISTRIBUTION 


Grade 

Number of ca^cs 

Per cent of 
graded 

Grade 1 

35 

71 4 

Grade If 

12 

24 4 

Grade III 

1 

2 I 

Grade IV 

Q 

0 0 

Grade I and II 

1 

2 I 


trauma Two patients stated their \esions followed 
intensive X-ray therapy, one for psoriasis and 
the other for trichophytosis One had an exten- 
sive lupus with considerable scarring for 30 years, 
while m 12, or 20 per cent of cases, no mention 
was made of any previous changes in the skin 
Site The upper extremity is much more prone 
to epithehoma than the lower Of our cases 51, 
or 83 6 per cent of the lesions, were located on 
the upper limb and 10, or 16 4 per cent, on the 
lower limb As mentioned previously there was 
one patient who had two lesions, one on the fore- 
arm and the other on the knee By far the great- 
est number were located on the dorsum of the 
hand or wrist, there being 43, or 70 per cent, of 
the total number m this region alone (Table II ) 
According to some writers, squamous cell 
epithehoma are fairly common on the foot Xone 
in our series was located in this region 
Duration The average duration of the lesion 
was 1^2 years, the extremes being 3 weeks and s 
years The patient with the history of 3 weeks 
had a small, papillary, granulating growth on 
the left forearm which was diagnosed pre- 
operatively as pyogenic granuloma 
Frevtoics treatment Thirty-seven of the patients 
gave a historj' of some type of previous treatment 
as follows salves, 13, X-ray, 5, radium, 4, actual 
cautery, r, acids, 4, poultices, i, Alpine light, 2, 
excisions, 5 , curetting, 2 
Desert jrtioii of lesion The clinical appearance of 
this type of epithehoma depends to a large 
extent upon the predisposing factor, whether it 
be keratosis, burn scar. X-ray dermatitis, lupus, 
etc , and upon its sire The majority of the larger 
lesions in this series, however, had a crust mth a 
sluggish ulcerating surface, were usually raised 
above the surface of the surrounding tissue and 
had a firm, mdurated, rolled border The diagnosis 
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Fig I, left This ulcerating, fungatmg lesion began as a 
“pimple” 3 years before admission to the hospital The 
clinical diagnosis was squamous cell epithehoma, but the 
biopsy showed papilloma The lesion was widely excised 
and Thiersch grafted 

Tig 2 Result : month after surgical remoxal of lesion 
shown in Figure r No recurrence m 2 years 

was not difficult as a rule, although biopsy was 
generally resorted to Tuberculosis, actinomj- 
cosis, pyogenic granuloma, chrome inflammatory 
ulcerations, etc , must be differentiated 
Sice The majority of the lesions measured 2 to 
4 centimeters m siae, the largest being 20 by' 8 
centimeters and the smallest i by i centimeter 
Pathology Histologically all the cases were 
typical squamous cell epitheliomas Forty-nine, 
or about 80 per cent, ivere graded by Dr DSD 
Jessup, pathologist of the hospital Twelve, or 
20 per cent, w'ere not graded, slides and blocks 
having been accidently destroyed Those graded 
all fall m the first three groups as showm m Table 
III 

It IS endent that the majority of the tumors 
are of a low histological grade of malignancy, 89 
per cent being either Grade I or Grade II Adair 
mentions that m a recent article and other waters 
have called attention to this characteristic 
Treatment As was brought out earher m this 
paper all squamous cell epithehoma of the skm 
are treated at this hospital by surgical removal 
This method of cancer therapy is particularly 
adaptable to lesions on the extremity The exact 
procedure used depended on (i) the age and 
general condibon of the patient, (2) the size of 



the lesion (ij ihc location (a) the fitation to 

Susa r'w f'’ pSpotiSSoi" 

scar tissue \ raj ilermatius etc (61 the (one 
tional result de ired Since the larcer ks?™. 

grossly infcctcd the usuaTproccdurc 
nas gently to remote all crusts several davs 
Wore the operation an I to appiv some antiseptre 
vet dressings such as Uakins uS „cs 
thcsia as a part 0/ the operauon itself the sotface 

' » "i^iae further and to avoid trans 
plantation of the tumor Then the cancer u-as 
cxci^d Of ampuution \ as performed Of the 
56 ««re treated bj wde 
nf i ^ ‘ ^ centimeter border 

fa cwl and an uninvoi.ed 

fa cial plane beneath) If the tumor was sur 
roundel bv scar or \ ra) dermatitis this was 
also rcmo%cd if pos ible Onh ^ patientsrequireil 


iHimao amputation Three j aticnts in whom the 
lesions were first excised required sub'icquent am 
imution upon recurrence of the ancer These 
<ascs will be discussed later m detail We found 
l^l deep fixation of the lesion did not necessanli 
eliminate the possibilit) of exasion without am 
putation for in ^ cases of epithelioma of the dor 
sum of the hand the tendons were saved with 
apparent eradication of the cancer even though 
bejore operation there seemed to be certain in 
vohement Several of these patients had been 
advised b\ other surgeons that amputation was 
necessar> An epithelioma as extensive as that 
^owT) in figure 3 was removed in this fashion 
the defects left in excision cases were closed 
wheneverpossible b\ simplesuturc and Thiersch 
spin and full thickness grafts were usually em 
plo}cd if this could not be accomplished Pedicle 
llap \ ere used for closure of defects 0 er joints. 

Of the 6 j cases 13 or 24 per cent v ere closed 
with sutun. o or 35 per cent with Thier ch 
grafts 5 or 9 2 per cent vnth full thickness 
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T-VBEE IV — ^RELATIONSHIP OF PALPABLE 
REGIONAL NODES TO IIETASTASES 

Total number of case:) in ^enea 

Total number of cases with regional nodes dissected 20 
Number of directed nodes palpable before opera- 
tion 

Number of dissected nodes not palpable before 
operation ^ 

Total number of regional nodes invoKed (jO per 
cent of those dissected) 9 

Number of involved nodes which were palpable be- 
fore operation 9 

Number of involved nodes which were not palpable 
before operation ° 

grafts, 8, or 14 per cent, of tie defects necessitated 
pedicle flaps of skin and subcutaneous tissue 
Pinch grafts were used in 2 cases, and one detect 
was lett to granulate 

Metastases In this senes there were no cases 
with generalized metastases fpulmonarj, long 
bone, etc ) Therefore, we shall hmit our discussion 
to the regional lymph nodes There are three main 
groups of these latter regional Ivinph nodes to he 
considered axiUarv’', epitrochlear, and inguinal 
The popliteal nodes are usually mdeftmte A de- 
tailed descnption of these nodes and of the Iv m- 
phatic drainage to them can be found in an\ 
anatomj te^t However, we wish to call attention 
to the fact that m the hand the Emphatic 
dramage trora the fifth and nng fingers and 
sometimes the middle finger lakes place to the 
epitrochlear nodes and then to the axillary 
Lymphatic dramage from the thumb and mdex 
fingers goes directly to the axillary nodes, occa- 
sionally to the high deltopectoral group Hence, 
m lesions of the ulnar half of the hand, remot al 
of the epitrochlear nodes should be considered 
The operative procedure for regional metastases 
from lesions of the upper extremity consisted of 
an excision of the axillary contents (as in a radical 
mastectomy without the removal of the pectoral 
muscles), and the fascia from over the upper part 
ot the cephahe vem The epitrochlear nodes were 
dissected by excision through a longitudmal m- 
cision over the epitrochlear area A block dis- 
section of the ingmnal nodes was performed for 
lesions of the lower hmb This included the 
removal of the superficial abdominal tasaa and 
lat begmnmg several mches above Pouparts 
hgament, clearing off the spermatic cord, and 
removal of the fascia of the muscles in Scarpa’s 
triangle The long saphenous vein was hgated at 
the lower end of the tnangle and at its termina- 
tion in the femoral vein, and w’as removed with 
the lymph nodes m the block of tissue included 
between the layers of fasaa 


TABLE V. — UPPER EXTREMITY AND LOWER 
EXTREMITY LESIONS AS REGARDS METAS- 
TASES 


Total number o! upper extremity csbea St 

Total number of lower extremity- casex to 




1 Per cec Percec^ 

‘cLswCCted ic.'^lved lavc' oi palpable pucabe 

aedis 

f ' 

, j tfj 6 i i3 ’ -5 

la^uical aedcs 

f ^ \ 

^ ‘ Za y 5 i 

Epitnxhlear cedes 

! s 1 

1 s ' 


*Ia t fuaeat baJi the aiullarv and epitrwvclear Cvx-cs s-e;e la m 
la the sccoKti paLeat tr:e*e -was ep cTCcalea- tul nede la- 

\*ohement. acco^L> to* the total o oal SoCe 

m 9 n:et3_Ui-c C2-,es 

Dissection of palpable nodes was compheated 
by the tact that the primary lesion was often 
miected and, as is easily seen, enlargement might 
be due to this Some surgeons, therefore, remov ed 
the local lesions and then waited (i) to see u 
there was any recession of the lymphatic enlarge- 
ment, (2) to decrease the possibihiy oi wound 
infection in the metastatic dissected areas We 
consider this quesDon of mvolv'emeni and Qis- 
secUon of the lymph nodes to be oi pnmary im- 
portance, so we shall discuss our res alts in detail 
(Tables I and II) 

In other words, it is seen from Table V that all 
involved nodes were palpable beiore operaUon 
was earned out 

Table V is a companson ot the number ot 
metastases m the upper and lower extremities 

We see from Table V that 24, or 47 per cent, of 
the total number of 51 upper extremity , and 5, or 
50 per cent, of the 10 lower extremity cases had 
regional node dissections Four of the 24 axillary 
n^e dissections, 4 ot the to mgumal node dis- 
sections, and 2 of the 5 epitrochlear dissections 
showed metastatic mvohement In other words, 
of the 24 axfilarv' dissections 16.6 per cent showed 
mvolvement, of the 5 mgumal dissections. So per 
cent, ot the 5 epitrochlear dissecnons, 40 per 
cent. Smee so few epitrochlear nodes were dis- 
sected, no conclusion can be interpreted from the 
40 per cent involvement m this dissecuon. It is 
mterestmg, however, that r case showed epi- 
trochlear and no axillary node involvement. 
From these figures it would seem that lower ex- 
tremity squamous cell epithehoma is five times 
more prone to metastasize than uoper extremit" 
(The reiativ e position of the lesions from a com- 
parauve standpomt, however, may have some- 
tning to do vnth this, all ot our lower extremitv 
cases being above the foot, while most of the 
upper extremity cas« were on the hand ) 
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TABLE VI — RELATIONSHIP OE ACE TO 
METASTASES 



As to the teLalion of palpability of {ytnpb node 
metastasea we found that aU cases with node in 
vohement had palpable nodes before operation 
Oo the other hand only 50 a per cent of those 
^at were palpable and dissected proved to be 
involved No cases with non palpable nodes that 
were dissected were involved 
The average age of patients with meiastases 
was 56 years (Table VI) 

From Table VII the following observations are 
V ery mterestiog The av erage history of duration 
was a vears Ail of the meustases were from the 
larger lesions the smallest being y by 3 s 
meters Three patients before admission to the 
hospital had bad \ ray therapy of the prunary 
lesion and 3 had previous exasions Three cases 


which had metas tases had lesions w hiwh ongmted 
to bum scars This is interesting for of the loul 
number of 61 epilhebomas in the senes 6 gives 
history of bum scar basis la other words 5a 
per cent of the cases onginaling m bum son 
showed meUstases Johnsonini936ti«nedibt 
epilhebomas ongmating m burn scars are very 
maiignant Each of the 2 patients who had lesocs 
or^inating in \ ray bums used in previous 
therapy for slun disease had metastases to tk 
lympn nodes Both cases with epiUochlear me 
tastascs were lesions well over on the ulnar side 
of the hand There was no definite character 
istic clmtcal appearance to metastasumg lesicms. 
\fetastases occurred m all age groups 

Rtlaiion of gradiiif to inetastoses There were 9 
cases watb metasUscs (Table V lU) As would U 
expected taking the toLalnumbef of casesgraded, 
Grade II metastasired more in proportion ibao 
Gradel aboutiygtoi Itismteresticgtonou 
that the only Grade III lesion occurred m a M 
year old grocer and was a lesion apprositnstely 
jH by 2 ccnumctcrs on the dorsum of the nglit 
hand This was excised and a Thiersch graft was 
used to cov er the defccL No axillary nwes sere 
palpable and no disseeuon was done He ha 
been well for $ years vnth no evidence of recur 
rence 

RrciirreiwM There were 5 patients who tad 
local or meusiaiic recunences Their case bs* 
tones are hnefly presented 


TABLE Vn — RELATIONSHIP OF DURATION CTIOLOOA PRE\ lOUS TREATMENT SIZE 
AND LOCATION TO METASTASES 
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SUDDEN OCCLUSION OF THE ARTERIES OF THE EXTREMITIES 

A Study of ioo Cases of Emboeism and Thrombosis' 

ROBERT E McKECHNIE, M D , Rochesteh, Minnesota 
F ellow m Surgeo, The Ma>o FoondaUon 

EDGAR V ALLEN, M D . Rochester, Minnesota 
D msion of Akledicme The Ma>o Clinic 


^I~^HE integrity of an ettrenuty is dependent 
I to a large degree on the adequacy of circula- 
tion in large arteries, for tissue may die 
when the supply of blood is greatly and quickly 
diminished Sudden arterial occlusion is catas- 
trophic in the sense that loss of the extremity is a 
possibihty Furthermore, death may supervene, 
for amputation necessitated by gangrene is not 
without risk Embolism in the extremities may 
be only one event of many which may affect more 
vital structures and cause the patient’s death 
Unfortunately, the recognition of sudden arte- 
rial occlusion is not as efficient as desired, treat- 
ment IS often ill advised, or, when rational, is too 
long delayed Considerable confusion exists re- 
garding the symptoms of sudden arterial occlu- 
sion, the cause of pain, the mechanism of ischemia, 
and the ultimate outcome It is with the hope 
that some of the deficiences noted may be clanfied 
that our study is presented 

M.\TEIUAB studied 

Our data consist of 100 cases of sudden arterial 
occlusion observed at The Mayo Clinic from 1924 
to 1933, inclusive These are by no means all the 
cases in which sudden arterial occlusion occurred 


may give rise to the detachment of thrombi and 
their transportation by the blood to the peripheral 
arteries, which suddenly become occluded An 
embolus of cardiac ongm is more likely to develop 
when irregularities of rhythm, such as auncular 
fibrillation or flutter, exist than when the rhythm 
IS normal A presentation of the various tj-pes of 
heart disease which may lead to embohsm is 
beyond the scope of this paper The subject has 
been reviewed adequately by Wilhus It is hardly 
necessary to mention the transportation of a clot 
from the vems through a patent foramen ovale, 
as this must occur extremely rarely 
A thrombus on the walls of the arteries of the 
greater circulation may give rise to embolism 
distally Such thrombi may occur in aneurisms, 
on arteriosclerotic plaques, as a result of mjury 
and inflammation The sclerotic aorta is a com- 
mon source of an embolus At necropsy one may 
observe numerous examples of projection of 
plaques into the lumen, and thrombi around these 
projections are not uncommonly observed (Fig 
i) In specific mstances, m which no other dis- 
ease of the heart or large artenes can be demon- 
strated, the emboh probably onginate from 
thrombi on the walls of the arteries 


among patients under the supervision of physi- 
cians of the clinic during the time mentioned, for 
occasionally, when other conditions exist, such as 
heart disease or chronic occlusive arterial disease, 
or when the arteries which are occluded are small, 
sudden arterial occlusion is not mentioned as part 
of tlie diagnosis As will be noted later, this 
deficiencx probablj influences our data regarding 
recovery from sudden arterial occlusion Through- 
out this paper the terras “embohsm” and “throm- 
bosis,” when apnhed to our material, indicate the 
apparent diagnosis No methods exist for differ- 
eiitiaUng these two conditions with absolute 
certainty 

ETIOLOGV 

The arteries of the extremities maj be occluded 
suddenly as a result of embolism or thrombosis 
(1 able 1 ) The heart is the chief source of emboh 
Di-ease of the aortic or mitral valves and throm- 
bosis on the walls of the heart due to any cause 


Local thrombosis may occur suddenly in the 
artenes themselves owing to a number of causes 
Symptoms of sudden arterial occlusion occur in 
about 10 per cent of cases of thrombo-angiitis 
obhterans Just why the symptoms of this final 
event are acute in some cases and of gradual onset 
in others cannot be stated The different results 
seem to represent variations m the speed of the 
process, m the size of the artery mvolved, and in 
the extension of the thrombus In penartentis 
nodosa, thrombosis occurs, but usuafly the process 
is one of days rather than hours However, it 
seems advisable to mclude this disease m our 
dassificabon Mycotic artentis, or the effect of 
bacterial toxins on the walls of artenes, appears 
to account for sudden occlusion occumng in se- 
vere infections such as septicemia, pneumom'a 
pentomtis, and more rarely in such conditions as 
tuberculosis and influenza There mav he 


.. V,* uuuui vaiv es ana uirom- luoercuiosis and influenza There mav Bp = A 

os. on the walls of the heart due to any cause diUonal factor of increased coaSty of the 
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TABIF 1 — THE ETIOLOGICAL CLASSIKCATION 
OP SODDEN ARTERIAL OCCLOSIOK (aUJEN) 
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U«vid beate ibvi type qI aviditn. Mvenal otdvi 
siOQ u classified Ukev-VoC under thrombosis of 
hematogenic origin la generalized infections 
such as sepUcemia the original lesion is appar 
entl> infiammation of the arteries nbicfa leads to 
thrombosis Artenosderosis of the arteries of the 
greater circulation causes thrombosis by roughen 
ing of the mlima or projection of atheromatous 
plaque into the lumen ot the artery As m 
thrombo angiais obliterans the Unai stage of oc 
elusion IS always thrombosis and similarly cm 
deuce IS not at hand to explain why the symptoms 
ate of sudden onset in some cases and padual in 
others Only about lopercentofcasesofarterio- 
scletosis obliterans are characterized bv sudden 
occlusion Thrombosis may Ukei ise occur as a 
result of eaternal trauma such as that which 
occurs as a result of large cervical tibs gunshot 
and stab wounds and asa sequel to rsere injury 
to an extremity or unusual effort The latter 
facior may produce thrombosis by causing projec 
tion of a calcareous plaque into the arterial lumen 
One of the most interesting causes of udden 
arterial occlusion is increased coagulability of the 
blood or thrombophilia a syndrome which ba 
been desenbed by Nygaard and Brown who re 
ported 5 cases According to these authors the 
character) tics cf this conditicn ate sudden oedu 
Sion of large arteric and veins of apparently 
notmal ubjects absence of the usual cbmeat 
features that characterize the chronic oedu rve 
artenai diseases and embolism mimroal patbo 
logical changes in the invoked vessels changes m 
coagulation of the blood occurring dunng episodes 
of thrombosis and multiple areas of thrombosis 
which are not ordinaniy obsery ed in other di cases 
characterized by thrombosis 


TAflLT II —THE CAUSES OF SODDEN ARIEMU 
OCCLUSION 
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lagatlou oi aittiics may be nectsataled by 
injury during operations and rarely they may k 
-everedaccidentaHydunjiga surpalproccduto 
as a result of external injury \%ile seyeranctol 
an artery is not sudden artenai oedu ion m t e 
slnctest sense of the term the physiological inter 
tupuon of the continuity of the lumen of the 
artery is the same as that which occurs m organc 
occtu ion 

■yudden occlusion of arteries of the extremitiei 
may occur following operations during which the 
mam arteries are not appare tly i jured Per 
haps It results from extension of thrombi into the 
mam arteries from smaller branches Th s 
always a po sibihiy however as is evidenced by 
a case of sudden occlusion of the artercs of tw 
left arm following resection of the stomach for 
carcinoma In this specific case in «hcb the 
patient was a woman 6$ years old it was assure a 
that the slowed blood stream subsequent to pa 
tial immobiizaUon of the extremity following 
operation led to the deposition gf a thrombus on a 
sdcFotjc mural plaque NaturaJfj causes eiicc 
live at any lime mav cause suoden o..di.sion 
following operation Maugnant ce"s may in * 
arteries and may possibly cause occlusion of 
arteries of the extremities We can 
direct evidence of this although the pro css c 
been desenbed in the pulmonary . f 

Greenspan In : of the cases menttoned 't ‘ 
report there was an associated €xte.siie 
ti<uiHnvoIiement of the pelvic stru tures lu 
instances of sudden occlusion of arteries of i.n« 
um ongm are mciuded unoer the tern 
taneous , , , „ 

The determination of the exact cause of su 
artenai occlusion is not always easy When 
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TABLE m — THE SYMPTOMS OF SUDDEN 
AETEKIAL OCCtUSIOK 



It IS A common belief among pbjsioans that 
sudden aztenal occlusion is charactcrued at onset 
by an abrupt attacL of excniaatiDg paio That 
this IS true in some cases cannot tK denied but 
our data indicate unequivocally that the symp 
tom mentioned is an inconstant companion of 
sudden arterial occlusion We wish to stress 
parenthetically that it is dogmatic adherence to 
this old criterion of artenal embolism or throm 
bosis that contributes to inadequate or inaccurate 
diagnosis and the poor treatment nhich inian 
ably follorvs The diagnosis of artenal occlusion 
IS easy uhen gangrene is obvious and it is then 
equally futile Diagnwir musi be made early This 
necessitates a Vncrwledge of the eaiU symptoms 
of sudden arterial occlusion for suspicion that it 
ensts must encourage the examination which 
permits the diagnosis 

In 47 per cent of our cases (Table 111) (he 
s}mploms appeared suddenly and reached tbnr 
maximal intensity quicUy in the temammg cases 
the development ot symptoms tras gradual ie> 
qumng from one hour to several hours to reach a 
full development The^ fgurcs emphasize the 
fact that the sj-mptoms of sudden artenal oedu 
sioD do not always occur abruptly In only 54 
per cent of cases was pain the iniual symptom 
On the basis of these data sudden arterial occlu 
Sion would be su pcctcd m only about half of the 


cases w which it had occurred if abrupt pain wa 
considered the only symptom of ucportince 
Numbness coldness and tingling may be pan 
mount symptoms either occurring singly or la 
varied combinations mth pain and tad 
other Loss of muscular power amouniing la 
some instances to total paresis is rarely noted by 
tbepaUent This is due apparently to the natural 
tendency to immohiluc a painful extremity We 
do not hnow definitely the explanation for tie 
vaned symptoms noted but it is probably inti 
matefy hoLed with the suddenness and exient of 
the organic occlusion and the degree of artenal 
pasta assoaated nith it 
There is very little of importance in tie general 
symptomatology When serious organic disease 
exists such as valvular heart disease associated 
with decompensation for example symptoms of 
It dominate the clinical picture Individuals who 
are not seriously ill previously manife t varying 
degrees of tachycardia and anxiety Tie bedy 
temperature is rarely significantly altered Wlies 
severe pain exists the facies are oraii n and pallid 
pcrspuatioD may be profuse 
The duration of sy mploms after sudden artenal 
occlusion IS vonable If marked vasodilalioa u 
induced soon after the onset the svmptoras may 
be relieved promptly and completely as reportec 
by Herrmann and Reid Cenk and Allen and 
NiacLean who used intermittent sucuoa and 
pressure and papaverine If these methods are 
not used the major svreptoms may disappear in 
from 24 to 7a hours This cessation of symptoms 
may indicate eventual recovery or eventual gw 
grene Uhen gangrene is definitely established 
the symptoms are ordinarily mild In casts 
which sudden artenal occlusion docs not lead to 
gangrene the symptoms due to sudden occlusion 
may merge imperceptibly into those of 
ueuntis described byGoldsnuthandBroun Tbe 
pains tend to be paroxysmal and severe and to 
cover large areas which do not, correspond to acj 
definite nerve distribution They may persist 
for weeks or months 

Even when ischemic neuritis does not occur 
there are ordinarily some evidences of residuil 
impairment of cuculaUon such as vas mowr 
changes coldness intermittent claudicaUon by 
pcKsthesia and so forth 

DIAGNOSIS 

The inadence of diagnosis of sudden 
occlusion parallels roughly the suspiaon by “ 
physician that it exists U one cx^m» ^ 
extremities for the coadiUon only when 
pam pallor and coldness exist many cases m 
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be overlooked As stated m the preceding para- 
graphs, the symptoms are frequently minimal and 
bizarre The habit of exaraimng the arteries of 
an evtiemity for pulsations when distress exists is 
a valuable one, and the procedure should be car- 
ried out routinely under the circumstances noted 
It IS an unfavorable commentary on this phase of 
diagnosis that the physical examination often is 
considered complete although no notation is made 
of the state of pulsations in the arteries of the 
extremities A comparable situation would be 
failure to examine the heart when the patient com- 
plams of dyspnea 

The symptoms mdicative of sudden arterial 
occlusion have been mentioned previously The 
chief findings are absence of pulsation in some of 
the acral arteries in which pulsations were previ- 
ously present, lowered surface temperature, pal- 
lor, and the loss or dunmution of reflexes, sensa- 
tion, and muscular strength 
Easily palpable under ordmary circumstances 
are the brachial, radial, femoral, popliteal, dor- 
sahs pedis, and posterior tibial arteries Some 
practice is required to feel pulsations m the ulnar 
arteries of normal subjects In obese subjects, 
determmation of the state of pulsations, particu- 
larly those in the brachial, ulnar, pophteal, and 
posterior tibial artenes may be more difficult 
In spite of these difficulties, the absence of pulsa- 
tions in arteries which were known or assumed to 
have been palpable previously is the most im- 
portant diagnostic sign Observation of this ab- 
normahty m conjunction with lowered surface 


den arterial occlusion the veins may be distended, 
usually after many hours have elapsed, as a result 
of secondar}' venous thrombosis Under such 
circumstances close attention must be given to 
the mode of onset and the known possibihties of 
embolism In rare instances the diagnosis may 
not be clear until many hours have elapsed 
Localization of the embohsm is usually not 
difficult and is of importance only when embo- 
lectomy is contemplated, or from a prognostic 
standpoint Knowledge that emboh usually lodge 
at bifurcations, owing to the fact that the emboh 
will lodge at a point where the caliber of the artery 
IS suddenly reduced, is of importance Palpation 
IS likewise of primary value m locahzmg areas of 
sudden arterial occlusion The point of sudden 
arterial occlusion is just distal to the area where 
normal pulsations are noted Unfortunately for 
extreme accuracy the anatomical arrangement of 
arteries does not allow palpation of them through- 
out their entire course Extreme tenderness over 
the area of occlusion is not uncommon The line 
at which the temperature of the skm changes 
from low to normal is likewise of importance, and 
it can be determmed by passmg the back or side 
of the hand proximally from the distal portion 
of the extremity This hne is located roughly just 
above the ankle in occlusion of the pophteal 
artery, and at the juncture of the lower and 
middle thirds of the thigh in occlusion at the 
bifurcation of the femoral arterj’- When the 
common iliac artery is occluded, the point is 
located at about the juncture of the middle and 


temperature and pallor of an unusual degree is 
pathognomonic of arterial occlusion Additional 
findings of hjqieresthesia, anesthesia, or paresis 
are confirmatory Thermometers are not needed 
to determine lowering of the surface temperature, 
which can be estimated with sufficient accuracy 
by alternately placmg the back of the hand on 
the normal and diseased extremities 
Thrombophlebitis is the only condition which 
may be difierentiated with difficulty from sudden 
arterial occlusion Ordinarily the normal temper- 
ature, edema, distended vems, and normal arterial 
pulsations observed m cases of thrombophlebitis 
serve as an adequate contrast to the lowered 
temperature, collapsed veins, and diminished or 
absent pulsations in the arteries m cases of sudden 
artenal occlusion However, w'e have observed 
that arterial pulsations may be absent temporarily 
m phlebitis, apparently as a result of spasm 
Palhn observed such an occurrence durmg opera- 
tion for supposed embohsm He observed that 
the femoral vein was thrombosed and that the 
femoral artery was occluded by spasm In sud- 


upper thuds of the thigh Similar relationship of 
the location of the embolus and the hne of sharp 
change in temperature is observed m the upper 
extremity Diminution or loss of motor power 
and sensation, when it occurs, is ordmarily distal 
to the hne of sharp change in the temperature of 
the extremity When artenes are paired, as the 
radial and ulnar or dorsahs pedis and posterior tib- 
ial artenes are, occlusion of one of them may pro- 
duce only minimal changes m temperature, color, 
and so forth, as the companion artery continues to 
carry blood to the distal parts Our data regard- 
ing artenes and extremities mvolved are sum- 
marized in Table IV 

INTESPRETATION OF SYMPTOMS 

Ail but one of the symptoms and findings ob- 
served m sudden artenal occlusion are of obvious 
ongin Pulsations are absent because the artery 
IS occluded proximally Coldness of the extrem- 
ity IS due to dimimshed artenal circulation Dimi- 
nution or loss of sensory perception and motor 
power are manifestations of ischemia of nerves 
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AND P\Ti«itmES This IS supported by <,bser\auons bv oliet a- 
ATFFCTED BY SUDDEN arteriat. orrt.iTwnM vesUgators Seifeit and others have obsened 
arterial spa-m m the involved artery dunog the 
operation of embolectomv After observauBnd 
patients with arterial embolism Seifert concluded 
that the severe pain was due to arterial 'pian 
In a stud> of ejcpenmentaU> produced tjnbJwn 
Cosset Bertrand and Patel observed dai the 
embolus was fixed at the point ol lodgment b) 
arterial pasni They observed lAcwise that the 
towered temperature of the extremity m which a 
mam artery had been occluded by an embolus was 
gradually replaced by normal warmth a few hours 
afterward indirect evidence that the original 
dumnuuon in warmth was due to arierul pasio 
which relaxed in the course of a few hours to 
allow normal w armtb to return to the extremit) 
Dcnb was so impressed by the prcibabiiit> that 
arlenal spasm contributed to the diminished arte 
nal circulation that he administered pajavenne 
b>drochlonde nhichisananti pasmodic asparl 
of Uie treatment of sudden arterial occlu loa 
Die results were good Herrmann and Rcii have 
and muscles The pam which supervenes when ^own that alternate suction and prcssureappled 
tissue IS m the process of disintegration is similar to an extremit> wluch has sustained sudden occlu 
to that noted in death ol tissue from many causes sion ol the mam aiitery results in marled ua 
The symptoms of ischemic neuritis described b> provement of the circulation Since the pro- 
Goldsmith and Drown are due to degenerative cedure does not mfiuente the occluded area iistif 
changes m the nerves resulting from ischemu it must act by relieving spasm and inducing s 
The cause of the pain that appears suddenly in a greater fiow of blo^ through inadequately dilated 
severe form in many insunccs as the first nuni colUleral artenes 

festation of arterial occlusion is more difficult to rbebestobservationsonchanj^esmUaperalure 
explain Why is it that slow occlusion of large of the extremitv following experimental ligitwa 
arteries may occur without pain a situation well of the external iliac artery ate reported by MuKi 
demonstrated by widespread artenal occlu ion in hill and Harvey Following the procedure men 
thrombo-angiitis obliterans and arlenovclerosis tioned ihe temperature of the legwas reduced W 
obliterans whereas one of the chief svmploms of the level of that of the room in j to 6 hours after 
sudden arterial occlusion is pain? For some tune a reduction of lo to 30 degrees F This tfwpcra 
we have felt that ischemia following sudden arte lure persisted for several hours then tier* 
nal occlusion was loo profound to be caused by gradual or rapid incicase so that m an 
the organic occlusion alone of about 13 hours after ligation of tie ^lery tie 

It seems unreasonable to us that sudden occlu extremity w as again os warm as before the 
Sion of the popliteal artery for example should Uon was performed If sympathectomy *« 
cause gangrene m about half the cases when wc nerformed when the temperature of lie foot wjU 
frequently see mdividuals with chronic occlusion low there was an immediate mcrease 
of the popliteal arlenc without any great degree lo a temperature level equaling that ^ 
of impairment of the artenal arculation There Uon occurred If svropathectoniy j i)^ 
seems to be a factor contnbuiing lo the ischemia Uon no decrease m temperature occurred Wlo 
in addition to simple inleiruplion in the cunU ing the last procedure These expcntnenis ^ 
nuitv of the lumen of the artery \Iways when we unequivocal evidence that the decrease in lunj* 
have observed patients with sudden artenal oc ature following ligation is due to a 
elusion whose pain has begun abruptly we have mechanism One cannot say that this lasoino 
been dissatisfied with our explanation of the cause effect is charactcnecd by acDie pasm ot 
of 6ie pain namely ischemia Recently we have quale vasodilation j«i>- 

bclieied that the pain and profound ischemia importance as acUve pasm mi^t 
were caused m a large degree by artenal pasm ciaied with pain whcreasit isdiflicult to 
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that a passive state of inadequate dilation would 
be Herein may be the explanation for varying 
degrees and types of pain following various types 
of sudden arterial closure 

Statements concernmg the origin of the severe 
pain following arterial embolism are based to a 
large extent on logic rather than known facts 
If we assume that the lodgment of the embolus 
and the severe pain occur nearly simultaneously, 
we know of no other mechanism than arterial 
spasm which effects profound ischemia to account 
for the distress Seifert, who has given this phase 
of the problem consideration, beheved this to be 
the case and relates two experiences to support 
his contention A woman, aged 44 years, was 
afflicted suddenly with evidence of occlusion of 
the axillary artery, the pain affected the entire 
area from the middle of the arm distally Five 
hours later the pain suddenly changed, so that it 
involved only the extremity, from the junction 
of the middle and upper thirds of the forearm 
distally At operation no embolus was found in 
the axillary artery, amputation was necessary and 
the embolus was found in the cubital artery 
Seifert beheved the change in the location of the 
pam was due to a shift of the embolus to a more 
distal position In the case just mentioned and 
in another, pain disappeared after arteriotomies, 
although gangrene supervened and amputation 
was necessary Seifert believed that the rehef of 
pain was due to the disappearance of spasm He 
pointed out that sudden occlusion of an artery 
alone cannot be responsible for the pain observed 
m embolism, since ligation was often necessary 
for war injuries, yet the type of pain which occurs 
in arterial embolism was usually absent 
The probability that arterial spasm is respon- 
sible for the pain in embolism either directly or as 
a result of the ischemia it produces is so logical and 
fits so well with recorded observations regarding 
suddenness of onset, severity, and the difficulty of 
localizing the pain that we believe there is a dis- 
tinct cause and effect relationship Unfortunately, 
no observations based on dnect visualization are 
available to indicate the extent of the spasm 
However, the experimental work of Mulvihill and 
Harvey indicates a widespread localization below 
the point of occlusion, since interference with the 
circulation is so great that the temperature of the 
part IS reduced to that of the room in which the 
experiments were performed 

THE COURSE OF EVENTS IN SODDEN ARTERIAL 
OCCLUSION 

Ail cases of sudden arterial occlusion have one 
common factor, interruption of continuity of the 


artenal lumen In many instances, particularly 
when pain occurs suddenly and is severe, it ap- 
pears that artenal spasm is present in other 
instances the collateral arteries fail to dilate ade- 
quately enough to allow survival of the limb 
When pain is minimal and the diminution of the 
blood supply is not marked, it appears that spasm 
IS absent and circulation through collateral ar- 
teries IS adequate If the mere occlusion of the 
artery plays a minimal role in the diminution of 
blood supply, why should not all extremities sur- 
vive, since the experimental work of Mulvihill 
and Harvey, and of Cosset, Bertrand, and Patel, 
indicates that additional diminution of blood sup- 
ply effected by spasm or inadequate dilatation of 
collateral arteries is temporary and corrected in a 
few hours? We cannot answer definitely, but we 
believe that ischemia effected by artenal spasm or 
inadequate dilatation of collateral artenes, if pio- 
ionged, produces changes m the intima of artenes 
and veins, which m turn produce widespread 
vascular thrombosis in the extremity when the 
spasm abates or dilatation of collateral arteries 
occurs The diminution of blood flow is brought 
about, then, by organic changes alone, as the func- 
tional element has disappeared It is true that 
venous thrombosis is an almost constant accom- 
paniment of sudden artenal occlusion terminating 
unfavorably This conception serves to empha- 
size the need for prompt treatment, either meffical 
or surgical, when sudden artenal occlusion occurs, 
since delays may lead to extensive thrombosis 

PATHOLOGICAL CH.ANGES FOLLOWING EMBOLISM 

An excellent experimental study of this subject 
has been presented by Cosset, Bertrand, and 
Patel Ammals were killed i, 2, 3, 4, 5, 6 , 7, and 
8 days after embolism was produced experimental- 
ly and the arteries at the site of occlusion were 
studied Septic emboh contained and w'ere sur- 
rounded by bacteria 24 hours after embohc occlu- 
sion The musculature of the artery was affected 
by hyahne degeneration, and severe inflammation 
was present in the advenUtia The following 
observations pertain only to occlusion by aseptic 
emboh At the end of the first day the internal 
elastic lamina had lost its undulating character 
and the musculature had the appearance of asep- 
tic necrosis At the end of the second day hemor- 
rhagic infiltration into the perivascular fatty tissue 
was noted in addition Twenty-four hours later 
the periphery of the clot was fibrinous in nature 
and infiltrated with polymorphonuclear leuco- 
cytp and pigmented macrophages, the endo- 
thelium had disappeared largely, and the muscle 
fibers for the most part had disappeared Subse- 
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TABLE V — THF FINAL RESITLT OF SODDEN 
ABTEEIAL OCCLUSION 






tremilM* 1 d 


quent observations showed chiefly orgaiuzaiioa 
and fibrosis These in\(.sligalors believed that 
the changes noted were due in part to mterference 
with nutrition of the artery as a result of its dis 
tention b> the embolus 


PaOGSQStS 

The outcome m cases ol sudden arterial occlu 
Sion leav es much to be desired In our senes of $7 


extremities in which sudden arterial occlusion 
occurred as a result of embohvm gangrene super 
vened in at instances or 45 per cent In 31 of 
69 extremities in which sudden arterial occlusion 
occurred as a result of thrombosis gangrene 
Supervened an incidence of 50 per cent (Table 
One may say then that gangrene occuned in 
about half of all cases of sudden arterial occlusion 
\drmttedlv the treatment of the^e patients was 
not the best according to our present under 
standing of the events which occur in sudden ai 
terial occlusion Our only excu e for the poor 
results IS that the treatment was the conventional 
one at the tune the patients were observed More 
modern therapy should be productive of a much 
greater incidence of recovery Denbs report of 
recovery in 7 of id cases as a result of the use of 
papaverine and Herrmann and Reids report of 
recovery m all of 10 cases as a result of treatment 
wnth alternating positive and negative pressure 
indicate more logical therap> and hold out hope 
that the figures m our senes may be grea(i> un 
prov cd in future cases of sudden anertal occlusion 
It IS of some inlcresi that in our senes the 
ulUznate outcome could be predicted 24 hours 
after the onset of occlusion in about no per cent 
of cases of embolism and monly about 50 per cent 
of cases of thrombosis This is as expected since 
thrombosis may be progre^ve and emboli m is 
ordinarily a single concise event Our data do 
not allow delineation of many of the factors deter 
mining prognosis \ge is important Of pa 


I k*il lb« (jttluiuia w«( U u 


Uents more than 60 >ears of age with embolism 
gangrene supervened m 73 per cent and ot pa 
Uenu more than 60 > ears of age with thrombosis 
gangrene occurred in 83 per cent The re^ctne 
figures for palienU less than 60 jears of age v.ete 
32 per cent and 42 per cenL This is libeinse 
csqiected since older patients have less vita! ij 
and the ability of collateral circulation todcuiop 
IS apparenllj inferior Moreover atheromatous 
changes are extensive and encourage progre s le 
thrombosis It is our impression that wbea one 
of two companion ar tenes* is inv olv ed the chances 
of recovery or of minimal degrees of gangrene art 
greatlv increased The condition of the pauent is 
important Thi is not definitely worthy of 
emphasis as far as recovery of an eztienuty is 
concerned but dnefiy because of the possiMti 
of death from other causes such as is present in 
cases of cardiac decompensation arid because uf 
the possibility of further embohsm either to fit 
exlremiUes or more vital structures It is ap- 
parent that the probabilities of survival of the 
patient are less when be suffers attcnal eabohmi 
(com a decompensated anbytbmie heart than if 
he sustains thrombosis resulting from a:ten> 
sclerosis Another impression gamed Inm 0 t 
data u that thrombosis particularly that due to 
arteriosclerosis produces lesser areas of gaogcetie 
than embobsm does It is to be hoped that 
future studies will allow concise and accurate 
dehnealion of the factors important in a pw- 
pteuc«> 

There can be no reasonable doubt that a great 
many patients w ith sudden arterial occiusioD are 
poorly treated One frequently sees the extrenn } 
elevated and surrounded by hot water botihs. 
Doth procedures are ill advised Elevation oi 
mimshes somewhat the flow of blood to the n 
tremity and the direct application of heat may 
cause burns which contribute to the dJTcult) 
Darbei has shown many tunes that li sue depnvfd 
of Its normal supply of blood is eitrcmelj sri’" 
tiv e to tiermai and chemiczl sgsBis which are « eiJ 
tokratedby normal extremities Aotrcaunentsl 
all IS ^ttcr than elevating the extremity ^*1 
surrounding it with hot water bottles 

It IS bey ond the scope of this paper to conswet 
thesurgicallrcaUnentof arterial emboli m 
ly cmboleclomy This phase of the subject W 

been adequately reviewed by Danrii Alim an 

Pemberton The recent papers of Hernnana ana 

Reii Allen and ^facLcan and Dmh 

that cmbolectomy may soon be consitlereo 

iVe ifanuu <4 potlrt tiViU rtenn- 
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uanecessary procedure as excellent results may 
follow simpler measures 
There are three important “don’ts” in the 
treatment of sudden arterial occlusion Don’t 
delay treatment for more than 2 or 3 hours, 
don’t elevate the extremity, and don’t subject it 
to heat which exceeds by more than a few degrees 
the temperature of the body Delaj ed treatment 
means a poor prospect of recovery m those in- 
stances in which recovery would not occur spon- 
taneously Until the custom disappears entirelj 
It cannot be emphasized too frequently that tissue 
deprived of its normal blood supply does not 
tolerate heat well Hot water bottles are fre- 
quently of a temperature which exceeds 150 
degrees F and wdl almost invariably provoke 
burns if allowed to come in contact with the skm 
We believe that not uncommonly, recovery would 
have occurred it burns had not resulted from hot 
water bottles 

Opiates should be given immediately to control 
pain The ingestion of alcoholic drinks is ordi- 
narily of great benefit in this regard, apparently 
because alcohol is an antispasmodic, as shown by 
Brown and Cook, as well as an anodyne The 
extrenuty should be wrapped in cotton, which 
can be held in place with a roller bandage, to 
preserve the natural warmth of the extremity 
A cradle, open at one end, containmg no t more than 
one or two bulbs may be placed over the extrem- 
ity The temperature of the air about the hmb 
should not exceed 105 degrees F The extremity 
should be placed in a dependent position When 
the legs are mvolved the head of the bed should be 
elevated, when the arms are involved, the patient 
should be in the semi-sitting position Vaso- 
dilators should be given to reheve arterial spasm, 
if present Papaverine hydrochloride, which is a 
vasodilator when given intravenously in amounts 
of K gram (o 032 gm ) will produce improvement 
in the circulation of the hmb within a few mmutes 
if It IS effective at all Care should be taken that 
the solution of papaverine is physiologically ac- 
tive If the first injection does not cause im- 
provement, It IS questionable that further trial 
with this drag will benefit the circulation Denk, 
who ongmated this type of therapy, reported 10 
cases in which patients were treated with papa- 
verine One failure was unexplained and two 
were due to the long period elapsing between the 
onset of embohsm and treatment Improvement 
in the 7 remaimng cases was satisfactory Allen 
and MacLean reported impressive improvement 
in one extremity and none in the other in a case 
in which the arteries of both extremities were oc- 
cluded suddenly If improvement follows use of 


papaverme, the injection can be repeated when- 
ever there is evidence of faihng circulation to the 
extremity The use of mtermittent negative and 
positive pressure, as described by Herrmann and 
Reid, has been very successful in their hands 
and should be used if a machine is available On 
the assumption that one of the chief requisites for 
a favorable outcome is the mduction of collateral 
arteries to assume a heightened function of trans- 
portation of blood, spinal anesthesia may be tried 
when the lower extremities are mvolved, as Em- 
mett has shown that this procedure produced 
maximal vasodilation Brachial plexus block may 
produce similar effects in the upper extremities 
General anesthesia may be used, if the condition 
of the patient permits, for the same reason that 
spinal anesthesia may be of value, as Craig and 
Horton have shown that general anesthesia pro- 
duces maximal vasodilation Sympathectomy 
likewise produces maximal vasodilation, as shown 
by Brown and Adson, Baldes, Herrick and Essex 
and IS of value m sudden arterial occlusion, as 
shown experimentally by Mulvihill and Harvey, 
but ordinarily, the condition of the patient does 
not warrant such a major operation If the pro- 
cedures outhned, exclusive of sympathectomy, do 
not produce a rapid improvement m the circula- 
tion, surgical removal of the clot should be con- 
sidered when occlusion is due to an embolus As 
in the treatment of diabetic coma, constant at- 
tendance of a physician is required until the 
situation is reheved or the unfortunate outcome 
IS definitely established This duty cannot be 
delegated to nurses or relatives j'udiciously If 
the diagnosis is made promptly and the treatment 
outlined is carried out with celerity and constant 
attention, we believe the results will he much 
better than they are when less rational, or hap- 
hazard, regimens are earned out 

SDIIMARY AND CONCLUSIONS 

An etiological classification of sudden arterial 
occlusion IS presented, and a study has been made 
of data gamed from the records of 100 cases of 
sudden arterial occlusion 

The symptoms of sudden artenal occlusion are 
extremely variable and multiple The common 
conception that severe pain ensumg suddenly is 
the chief manifestation of sudden artenal occlu- 
sion IS not supported by our data Artenal spasm 
or failure of collateral arteries to assume a maxi- 
mal function at a high level appears of paramount 
importance in effectmg ischemia in sudden arte- 
rial occlusion 

The mcidence of gangrene m our senes of cases 
was approximately 50 per cent We believe this 
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to be a lamtntabk record although il v.as com 
patible with our knowledge of sudden arieml 
occlusion at the time the patients were obsct\e(l 
Treatment at the present has two objects 
avoidance o£ procedures which do harm and relief 
of arterial spasm or the induction o{ cdlatei^ 
arteries to funcuon at a higher level 
It appears that in the future Ueatmenl of 
sudden arterial occlusion based on our knowledge 
of the phj-siologica] disturbances associated wnh 
It will be ptoducti\e of better results 
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O'Ml>UC\TJ 0 \a \M> WITH i Slt,D\ 01 32S C\bt-> 

1 ) RIJ ^ J 1 NM-N. M U, V \UAK, \ni V(jk<v 

ju j '» ^ ^ icfinvAC ll }*<!») 


T ills artic’c b biic'd on i o! it)7 

irtni tlic rixords vjI the \\ out in i Hoijni il oi 
^ Ne.i ‘f’(i i.,r ci''W'> tro’n tlu (>\in 

CO c.j.ca.1 ^Sen Re ot Ihilevue llo^jiitil ni \iw 
jO'j oS tul/treii’ou-i ah'Oi^'- .im! th.Rt 

uat'opmg 'vcordinK to itul uinn iticm ot liu 
gWfo n’e.'-un ll tnetor ii^. ipiRniL'i^oIi m. Liui 
(-•vcludij truni the aiude 

, bp to the* era iii 'ugurueii Lv the gre u lontri 
^>1 Lord LvSUr, little a >-1 kiioun oi thi 
pathology and treatment ot peKu '.■ippuriti.i 
<lbe4.ie in rtonien llncl-ell, Lnur.ett, iniloihir> 
S'amc time liter uUocitedev leualion ot [ni-. ind 
ttruti per \ igmain Htgar ibmu thii time ik 
scnboi the ijjproach to these culleetionb bv w u 
ot the groin Larotciinc w ii urging \agin il met 
a on, drainage with a rubber tube* and irnguion 
0’ the tract Lawaon T iii a little 1 Uer u la ad\<>- 
oating abdominal incunon, uu! in iraiipnli/ation 
in some coacs of the aiiaceaa e ivite 1 )rain ige per 
roctum and the sacrococct go.i! nere otlur ri>ute> 
occasionally used. 

In 1885 tlic reiationaluji ol aalpingiiia to colki 
’oas of pui in rin; j3 to apprcci ited 

a.ed on the work of Paateur over lv») dec idea 
etore, obaervera were est iblishnig the 1 ict tint 
me common COCCI were the moat irequent olTeiul 
era in ptUic abacesb Other organiania aurli as 
■ccillus typhoaus (20), Bacillus inikien/a (2,) i 
Bacillus pjoceam'U's with 
tnphylococcus (27) haee also been the pnman 
cause m this condiUon 

Lnrtis after a careful study of e\cise<J /alli>pi in 
ntics concluded that m 70 per cent pathology was 
ue to the gonococcus, and 111 15 per cent to pus 
n organisms, particular! v the streptococ 

s He states that Bacillus coli is inirequent as a 
primary cause, although frequently found in sub- 
etfuent pus pockets and abscesses In our coni- 
itiM senes ot 328 cases, 175 cultures were re- 
torted as follows in i cisc there was i growUi of 
gonococci, in 23 of streptococci, in 29 of staphylo- 
occi, in IQ Qf Bacillus cob, in 13 of a mixed infec- 
fh'^’ ^ oaicro-ovahs, while S9 pro\ ed stenle 

di ^ finding of the gonococci may be 

th 1 •■ypo of study made Wertheim showed 
Dif f ^ gonocoCCT could be found not only in the 
pus trom these abscesses, but more frequently m 


their walls is well In those cases in which the 
ib-'Cess ixtended toward the rectum, gonococci 
iiiissueh pa-ent botli 111 the pus cells and hang 
tree were loiind in the enpts of Lieberkuhii, m 
the loniuctixe tissue between the crypts, and m 
the iniiltrated nuicosil conncctne tissue as far as 
the mu'cu! ir coat 

! niniett stated tint pehic disease irequently 
fullowLil abortions From the histoncal side, he 
tell th It the use of ilu stwing machine tread was 
import lilt IS a contributory lactor fntheBelle- 
\ ut Sines 28 cases followed induced abortion, and 
111 the Worn in’s Ilosjut il grouj) 15 cases In Uie 
iirst group 5 cises developed an abscess postpar- 
tum, 2 of these* cases oecurnng belorc the* patients 
kit the hospital, at 10 da\s and 3 montlis, and in 
the U Oman's Ilospit.il group 7 cases developed 
alter appireiitly normal delivery In the com- 
bined senes there were only 24 cases that showed 
positive intracellular diplococci on urethral or cer- 
V ica! smear, on entrance into the hospital Iherc 
wire ,9 in the entire group that gave a history ot 
Inving been treated lor previous pelvic disease of 
one tvpe or another One case in the Bellevue 
Mrit's <iev eloped a pelvic abscess 10 days after a 
marean section In another, symptoms de- 
veloped coincidental with an attack of influenza, 
ind in one pelvic symptoms followed an acute 
f>hary ngitis One case developed an abscess after 
Ultra uterine insufflation of air, and in another 
alter iiUra-uterine injection of iodized oil The 
wearing of stem pessanes was responsible m 4 
cases 


ll I1.1S long uee-11 recognizea mat iacerations of 
the cervix and perineum harbor bacteria and are 
open roads to the development of pelvic disease 
either in its acute or chronic lorm Emmett ex- 
[iressed tlie opinion that iacerations of the cervix 

wasanimportantpredisposmgcausetothedcxelop- 

ment of pelvic abscess Of the combined senes 1 31 
cases showed an old laceration of the cervix or 
perineum or both These are suffiaently numerous 
to emphasize the accepted opinion that old lacera- 
tions should be properly repaired to remove a fre- 
(^uent factor in the subsequent development of 
pelvic abscess 

In Table III is noted the prexnous stirgerv done 
on these cases The various procedures and the 
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Id this senes of 328 cases there 32 cases at 
ReUevue and 2 in the Uoassn s Hospital group 
treated without operation m ivhich stcnle Tn^^ ^^ 
injecUons theEUiotttteataenl^iS) hotdouciies 
rest in bed and general supports e measures were 
used There were no deaths in this group Six of 
these patients vicre readmitted from 15 da>s to 3 
years later Of these in 2 posterior colpolomy in 
3 abdominal operations for collections of pus were 
performed One was treated conscft am ely One 
death occuned after operation 

Of those treated by primary operauon pos- 
terior colpolomy was the procedure of choice In 
the Lellevue group this was earned out 94 tiroes 
and in the Woman s Hospital 165 tunes TTic next 
mo t frequent procedure was abdonunai incision 
excision of the abscess walls and structures m 
i oh eel closure of the inasion and drainage by a 
colpolomy opemng This was done m 49 cases at 
the Woman Hospital and m 15 at Bellevue ex 
cept that in this ^roup drainage was established 
through the abdominal mci ion wath no opemng 
in the vaginal fotnices In } additional cases m 
the Woman s Hospital \ hich proved to be sup 
purativ e appendices abdominal drainage only was 
eiaplo>ed In the entire vents of 12S cases in 8 
laparotomy with drainage through both the ab- 
dominal incision and posterior colpototn> was 
done In 3 cf Ihc-e 8 ca cs pontaneous rupture 
of the absecs into the peritoneal cavity had taken 
place m 5 the abscess wall was acctdenuU> nip 
Lured during operation In this latter group m 
addition the lesions of an active pcrvlonius were 
present In 4 cases at Bellevue the abscess WdS 
opened cxirapentoncallj aboie Pouparts Lga 
ment Fiv e cases of the total senes »« re drained 
by anterior coipotom) In z of these the unnar> 
bladd*r was opened which resulted m a vesico- 
vaginal fistula In 9 of the 328 cases laparotoro> 
and complete cli ure without drainage was done 
In a of these cases drainage by posterior colpolotnj 
was subsequently necessary In 3 the entire ab 
scess wall was removed without soiling or spiUing 
of the pus aadmt in the absence of pus the oper 
auon was performed m order to separate the 
adhesions 

On a total of 294 patients there were 373 oper 
auons performed Supplementing the e proce 
dures Oiere were frequent intramu cufar in^ec 
lions of stenie milk thiswas loneat thc^Iomaij s 
Hospital in 61 cases and at Bellevue in 6 The 
Elliott treatment was also u ed in 7 cases of the 
smes without apparent bcnc&t although the 
small number prevents any defimte conc’usions 
as to the alue of ibis t>pe of treatment in pebic 
abscess 


^V^^ton m an extensive summary of 716 cases 
of pefiic absce s staled that irngation of the at 
scess tavnt) was disconUnued because it did not 
bcaeht the patient and with suspicious frequenev 
was a factor in producing pentomUs Of the total 
series irrigauon of the colj-olomy uact was car 
ned out in 20 patients without apparent benefit 
oc noticeable harm Saline boncaad and potas- 
sium permanganate solutions were used Die 
average stay in the hospital m the vsnous groups 
was 32 dajs with the tract irrigated and 14 daj-s 
when the tract was not irrigated \\uh supple 
mental stenle milk injection an average staj 0' 
44 days was noted and in the absence of miit in 
jcctions a stay of 3 days However this does not 
4ccurately reflect the seventy of the mfection or 
the patient s resistance to the infection 
Cullen slated under no arcumstances open up 
Dou^s pouch in postpuerperal broad hgamcit 
infections it is almost criminal adv ocatmg dram 
age extrapenloneally above Pouparts ligament 
On the contrary the site of the ab cess should 
gov ecu the location of t^ incision toe the evacua 
UOQ of the pus that accordingly colpolomy is m 
heated in abscesses extendine toward the vagiasl 
formces vvhile laparotomy should be performed 
for abscesses approaching the anterior abdominal 
Wall The treatment advocated provides drainage 
that IS adequate and still with minimum shocn. to 
the patient 

SuDunanamg the mortality ba ed on the oper 
alive procedure the following figures are noted 
m the Woman s Ho pita! drainage of the ab ee j 
other than by laparotomy was done t6s times with 
4 deaths a rate of 2 36 prr cent and the abdomen 
was opened alone and m conjuncUoi with other 
tncasuics 80 limes with 7 deaths or 8 rSper ce^t 
Id Bellevue Hospital drainage by other measures 
than by abJominal incision was done 100 limes 
with j deaths or 3 per cent and laparotomy was 
came I out o time with 4 deaths or a rate of 
o per cent These figures do not indicate the 
seventy of the int ctioti or the patient sresistance 
but they are of value m further eraphasuirg the 
benefit of simple drainage v henever feasible to 
the life of the patient 

Exceptionally after drainage only by cofpotomy 
or laparotomy has been earned out a second 
operation is necessary to remove the thickened 
walUof an absce scavntv or -i localized c iliecu 2 
ofpuv or to separate adhesions or 1 3 correct dis- 
toftioR of the peine structures through the con 
traction of scar tissue However this should be 
po iponed until the condition of the patient war 
rants <t Frequently the signs of previous inie 
lion disappear afiogelhtr 
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TABLE \TII — COiEPLICATIONS GROUP I TABLE IX COltPLICATIONS GROUP 2 


Woman s Bel!e\'ue 
Hospital Hospital 
senes setie» 


Spontaneous rupture into peritoneal 
cavity 

Postpartum and postabortal i 

Tubo-ovarian 2 

Spontaneous rupture into rectum 
Postpartum and postabortal 3 

Tubo ovanan 3 

Spontaneous rupture into vagina 
Postpartum and postabortal i 

Tubo ovarian 2 

Spontaneous opening into sigmoid i 

Spontaneous fecal fistula of unnary 

bladder i 

Spontaneous drainage of abscess through 
uterus and cervix i 


1 

2 

2 

4 

3 
3 

I 

o 

o 


COMPLICATIONS (16, 2 l) 

The complications are classified into three 
groups first, those due to local extension of the 
disease as enumerated in Table VIII, second, acci- 
dents in the course of the operative procedure, as 
noted in Table IX, and third those which develop 
m some remote organ or structure as listed in 
Table X 

In the first group are included those patients in 
whom the abscess spontaneously ruptures into ad- 
jacent organs or into the peritoneal cavity The 
latter complication is unusual but by no means 
rare Bonney reported 20 recorded in the litera- 
ture up to 1909 and added i of his own Others 
had doubtless occurred but had never been re- 
ported More recently the cases recorded have 
been quite numerous (3, 4, ii, 15, 29, 32) In the 
entire series there were 6 cases with spontaneous 
rupture of the abscess into the peritoneal cavity 
These cases were drained by both the abdommal 
incision and posterior colpotomy, and 3 deaths 
occurred, on the operative, first, and second post- 
operative day from general peritonitis In 9 cases 
in the series spontaneous rupture into the \mgina 
occurred with no deaths There were 12 patients 
with spontaneous rupture into the rectum with 
I death 

One case m the Bellevue series developed a 
fecal fistula after abdominal operation in which 
accidental tear of the intestine was the cause In 
die Woman’s Hospital group, the rectum was 
accidentally opened during operation in 4 cases 
In another case a fistula of the bladder dev eloped 
permitting the passage of fecal material 
into that \ iscus This was demonstrated by the 
recovery of fecal material when the bladder was 
irrigated This fistula closed wuthout operation in 
one month In i case in the senes, the abscess 
spontaneously drained through the uterus and 


Woman's Bellevue 
Hospital Hospital 
senes sene* 

Abscess secondary of the abdotmnal 
wall mcludmg one of tuberculosis 
origin 4 1 

Accidental opening of rectum at oper- 
ation 4 1 

Accidental opening of unnary bladder at 
operation t o 

Vccidental opening of sigmoid at oper- 
ation - ° 

Vesicovaginal fistula i o 

Intestinal obstruction i o 


TABLE X — COMPLICATIONS GROUP 3 


Thrombophlebitis 

W Oman s 
Hospital 
series 

I 

Bene% ue 
Hospital 
serica 

I 

Pyelitis 

2 

0 

Diverticuhtis 

I 

0 

Parotitis 

0 

r 

Pulmonary embolus 

I 

0 

Bronchopneumoma 

0 

I 

Pulmonary abscess 

I 

0 

Empyema 

I 

0 

Pulmonary tuberculosis 

r 

0 

Osteomyehtis 

0 

I 
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cervnx (16) In i case m which the abscess 
localized in the uterovesical space, was dramed 
through an antenor colpotomy, the bladder was 
found to be opened This was considered an acci- 
dental perforation and resulted in a vesicovaginal 
fistula 

In the Woman’s Hospital series 4 cases de- 
veloped a secondary abscess of the abdominal 
wall following laparotomy In these cases there 
was complete closure of the abdommal incision 
In one of these cases of mural abscess the granula- 
tion tissue proved to be tuberculous upon micro- 
scopic examination The condition healed wnthin 
6 weeks In the Bellevue group i case developed 
a secondary abscess of the abdominal wall follow- 
ing drainage but healed rapidly after incision and 
drainage 

It IS of interest to note the rarity of intestmal 
obstruction m pelvic abscess WTiy it does not 
occur more often is difficult to understand when 
one realizes that the intestinal cods are frequently 
matted together with the plastic peritoneal exu- 
date which forms on the serosa surrounding the 
inflammatory mass This coraphcation occurred 
in I case in the entire senes, readily relieved bv 
enterostomy, the patient recov enng 

Spontaneous opening into the sigmoid is un- 
common in this senes This opening wall usualh 
close itself without operativ e procedure if giv en 
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general hepsis, and the third the one hundredth 
and titueth postopervitu e da\ ol chronic scpais 
Of the 4 which followed laparotoniv, 2 occurred 
thchratposiopcrativedav, i ol genera! peritonitis 
•>nd sepsis, and i ot pneumonn, general peritonitis 
and 'epticeniia A po'-tmortem exiniination was 
done on this case which revealed in addition, a 
septic endomelnlis and a subphrenic absce-s In 
the third and fourth cases the p ttients died on the 
tourteenth and thirU -third postoperatn t da\, 
respectneh, ot chronic supsis Reviiwint; these 
deaths and their causes, it appeirs that the pa- 
tient succumbed to the mlection rather than the 
operative procedure, although the indue nee* of the 
latter in contributing to the latal result, depend- 
ing on the length and evtensiveness ot the oper- 
ation perlornied, must alwavs be an import int 
factor It seems true, howev er, that in those cases 
succumbing after the second or third po-toper 
alive davs, the cause ol death was primarilv the 
inleclion with the operative procedure plaving 
little or no part 

There has been no reduction m the mortalitv 
rate in the last 40 jears, despite the use of dia- 
ihermia and the injection of foreign protein \or 
have the many other measures of moilern treit- 
ment reduced the rate This point is worthv of 
emphasis, as too otten a particular procedure is 
given too much credit for the cure effected 1 hese 
cases were all observed and treated b\ skiiltui 
Surgeons of wide experience in their field In some 
cases operations seemed to be undulj extensive or 
done too early Nature should alwaxs be given 
sufficient time to restrict the infection to the 
pelv 1C cavity 

It IS the writer's belief that the evacuation of 
pus and scrum at its most accessible point should 
he the pnmarj' aim in this condition, and that the 
removal of the wall of the abscess should be de- 
ferred until such time as the condition of the pa- 
tient warrants it Anterior colpotomy even in the 
most expert hands occasional!} results 111 perfora- 
twn of the bladder and, therefore, for general use 
should be ax oided Lower abdominal incision and 
drainage extraperitoneally when the abscess is 
located anterior in the uterovesica! space or for- 
ward m the space of Retzius can be done wnth 
relatively httle shock to the patient and with 
less danger of injury to the urinary bladder 

Generalizations on surgical procedure are dan- 
gerous and m the last analysis the individual case 
must be treated according to location and type of 
pathology found 

CONCLUSIONS 

r A study of 328 cases of pelvic abscess in 
Women is presented 


2 A bnet history of the present concept of the 
disease tnd its treatment is discussed 

3 Causativ e lactors m the disease and sugges- 
tiv e measures lor prev ention are outlined 

4 The palholog} of the disease varies accord- 
ing to the type ot offending organism, although 
trequentl} the extent of the process is not limited 
to any one structure 

5 The common symptoms and signs and those 
Ilss often present are enumerated 

6 The results of treatment are x'ariable, but in 
generd, the more conservatixe the measures the 
less the niorbiditv 

7 I he complications are \ aried, and except in 
the occasional instance, respond to coiiservatix'e 
treatment 

8 The more extensixe the operative inter- 
ftrence the higher the mortalitv figures 

0 Despite the present use of diathermia, in- 
jections of foreign protein, and other innovations of 
modern treatment, the mortality figures in the 
last 40 V cars havm not been lowered 

1 iMsti to thank Dr Gi,orge Gray W'ard, chiet surgeon of 
the Woman’s Iloapital, and Dr William £ Studdiford, Jfr , 
chief of the Service at Bellevue, for their hind permission to 
review the records of their respective services 
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DEII\ DIUIIOX’ 

M \\V.-i.iapt itiori> ln\<. t ■' ui |)i k>. in 
ihv all sii'Ct .uanul liK lro^«. irom 
ihc j)''in’or(ha! saanipa bat cMsttiicc 
sti'l livpcnci^ u{K)n a more nr Itss ci>nlinuoij-> 
ajpplj of .'.atir to li'c organism -M m !•’ 
a ata animal hul noA (.■’rnt.s hi» oan bit of 
ote'n Aith him, prutcctud frurn iporation 
b} liH toaenng uitLgtiiiitiU 
The relationship oi boih storis oi food to 
that of llimi v.d'i brought out b> Kubner wlitn 
he (kinonsirata! that a star\ing anini il can 
lose practically all ilb glj cogtii lat and hall of 
Its lio<i> protein to approxmntth lo per 
cent of Us bod} u tight and still h\t whereas 
the loss of scarce!} lo per cent or Us n iter 
content results in serious consequences, while 
the loas of from about ao per cent results 
in death Deh}dration nia} develop in man 
roost simply bj deprivation ol foofl and water 
The bod> has no mechanism for the formation 
ot considerable quantities of w'ater and water 


t.otUintie:> to be lo-l fruiii the two m un cv- 
cretors proees'is the one conecnieti ui the 
removal ol w iste products through the kid- 
luv-. the other di voted to di-ipating heat in 
tviiurolling bodv temper Uiin' by evaporation 
from llu -km and lungs The negative bal- 
uite tor the dav ol ,tboiU i liter is offset bv 
« Mir witbdru.n from the bodv fluuis, chieflv 
ifiini till inlcr'^titi il stores in the muscles and 
HiibiUt nil oils tissue This lluKi is given up 
tvith increasing reiiiet nice since the retention 
at mill rids originallv held m solution results 
m in uicrLised conceiitratiop of those sub- 
stuices a condition poorl) tolerated b} the 
bodv and detn Hiding water for Us correction 
I he time quickly arrives wlieii it is more im- 
portant lor the organism to keip what water 
U Iku. than lo furnish water for the ktdnc>s 
iiid tor the dissipation of heat and as a result, 
anuria, a hot dry skin, sunken eves, and fever 
dev clop Some w ater continues to be lost from 
the skin ind lungs, dehvdration increases and 
delirium and coma supervene belorc death 
In disease', deh>draUon occurs commonly 
since along with the inability to ingest water 
and food, many other factors increase the de- 
pletion of water Fever increases the amount 
of water vaporiaed from the skin and lungs 
while vomUing, diarrhea and drainage from 
intestinal or biliary fistulas may carry away 
large amounts of fluid from the gastro-mtes- 
linal tract The severe dehydration associated 
with diabetic coma results from vomiting, 
pulmonary hyperventilation, and the diuresis 
from glycosuria and ketosis In burns, the 
massive exudation of fluids into and from the 
mfiamed tissues, depletes the bod> fluids to 
an extraordinary degree The paramount 
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inportince of fluids to uch patients is i»ell 
known Few surgeons fail to recognize the 
signs of dehydration when they exist at the 
time a patient is first examined ITic only 
question is how much and w hat kind of fluid 
should bt given in the next 24 hours to restore 
water balance The quantitative problem can 
be solved by providing water needed for ex 
cretion during this period with an additional 
amount to be retained to relieve the dehydra 
tion Studies have shown that in the sick 
surgical patient it is w ell to allow 1500 cubic 
centimeters of water daily (or urme and 2000 
cubic centimeters for vaporualion ot water 
from the skin and lungs Facts hav c been ob 
tamed which aid in estimating the amount of 
fluids prcviouslv lost with dehydration 

When water is withheld from normal bu 
mans the signs of serious deh> dration— scant) 
urine a dry skin and tongue sunken eyes— 
appear when the body has lost fluid amounting 
to approximately 6 per cent of the total body 
weight This figure ts about the same as 
Rubner s figure of 10 per cent of the water 
content since the body is about 65 per cent 
w ater The actual amount of fluid lost m pro 
tiucitig serious symptoms will vary greatly 
w ith the size of the individual thus d pet cent 
of an adult of 80 kilograms (176 pounds) is 
4800 cubic centimeters while that of an infant 
of 5 kilograms (11 pounds) is only 300 cubic 
centimeters The smaller the individual the 
less IS the fluid rtserv e and the easier dehydra 
tion occurs 

The dehydrated patient will then requite in 
the first 24 hours of treatment the 3500 cubic 
centimeters previously mentioned for the 
urine and vaporization of water from skin and 
lungs and an additional amount upproumat 
mg 6 per cent ot his body weight making a 
total for man weighing So kilograms of S300 
cubic centimeters It is obvious that the usual 
2 to 3 liters are entirely inadequate If these 


insufficient amounts are given some water 
will be vaporized while most of the remainder 
will go to the depleted body stores while 
the oliguna will continue It is only when the 
preferential process that is w ater for the con 
trol of body temperature and for the rcstora 
tion of body fluids has been satisfied that 
water becomes av ailable for the kidney s 
Dehydration sometimes develops in the face 
of what supcrfiaally seems to be an adequate 
intake of water and requires a greater con 
saousnes of w ater balance for its recognition 
rhe fact that j to 4 liters ot fluid are being 
given daily diverts the surgeons mind from 
considenng depleted body fluid as the possible 
cause of an insufficient output of unne The 
patient may have some urinary tract lesion 
which appears to be the cause of the renal 
insuffiaenc) I requcntly in such in tances a 
check ypofwatcrcxchanoeof thefc'v previous 
days allowing 2000 cubic centimeters dad) 
for water vaporized and adding up all ab 
normal losses such as vomitus will show a 
negative balance to be re ponsiLIe for the 
oliguna ^\ith a greater fluil intake the 
unne volume increases to a satisfaclorj 
amount A single cxperien such as this 
keeps one eternally on the alert 
The kind of fluid to be given to the dthy 
drated patient also merits i.onsidcration Ilus 
depends on the substanc lost with the water 
In dehydration due simply to a failure to 
dnnk substances such as sodium chloride and 
mtro,,enous waste materials are coictnlralrd 
in the body and water alone is needed to re 
heve the situation This can be supplied 
parenleraliy by the use of 5 per cent dextro c 
in distilled water the dextrose beiHo rapidly 
oxidized and the w iter left for body needs 
The admiRistratioi of salt solution in such a 
case would simply complicate the situation 
Dehydration m surgical patients is commonly 
the result of a loss of fluid from the gastro 
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mtestmal tract, usually by vomiting The 
loss of sodium and clilonde ions, the chief 
electrolytes m vascular and interstitial fluid 
jna} be appreciable in such instances and as 
las been shown, require replacement along 
"ith water to restore body chemistr) to 
norma hen such losses are kiiowm or sus- 
pected one may estimate, bj determining the 
blood chlorides and the carbon diovide com- 
iningpow er, the extent of such derangements 
it these findings are low-, a saline solution 
fO"ld gi^en until the electrolyte loss has 
een corrected as showm by blood chemistiv 
studies repeated within a days at least Since 
there is ahva>s a tendency for edema to de- 
velop with an excess of sodium solution saline 
0 ution should be given only when there is a 

tlefimte indication for Its use 

Vater is best given by mouth, but if this 

parenteral 

^ethods These are tiresome for the patient 
and not without their dangers, therefore there 
this form of therapy 
n be placed on a simple qualitatne and 
fl an itative basis Frederick A Colder 


p^in-jmech/Vnism in 
biliary disease 

T he pain of biliary colic has been recog- 
nized as being obstructional in type, 
I obstructions occurring m the gall 
diwi- *0 and about the common bile 

<!i>k Continuation of a similar type of pain 
cholecystectomy has led to 
P culation as to its cause Not infrequently 
ecurrence of pam is the result of (i) stones in 
^ Particularly the small, 

nrv stone in the ampulla which does 

jaundice, (2) recurring pancre- 
narf^ associated with cholangeitis, and (3) 
partial stenosis or inflammation m the region 

Dan ^ ^ncter of Oddi The persistence of 
creatitis, with narrowing of the common 


bi e duct subsequent to operation on the 
biiary tract, has been demonstrated roent- 
genologically by MirizEi.i by Walters and 
Thiessen- and by Hicken, Best, and Hunt ^ 
In several cases studied by Walters and 
Tiiessen, reflux of the opaque substance into 
the pancreatic duct has been clearly demon- 
strated Whether or not this reflux- results 
from malfunction of the sphincter of Oddi 
and III one of the etiological factors in produc- 
ing pancreatitis and attacks of colic, seems 
worthy of investigation 

Recent w-ork by Butsch and McGowan^- 
of the ilayo Foundation, in which they stud- 
ied and recorded pressure within the common 
bile duct, has thrown considerable light on the 
problem These investigators have shown 
hat the normal pressure of zero existing within 
the common bile duct can be increased from 
150 to 300 millimeters of water after adminis- 
tration of morphine This rise m intraductal 
pressure they have demonstrated graphically 
by means of the kymograph Bam similar to 
tha described as biliary colic is experienced 
by the patient whose intraductal pressure is 
increased Almost immediate relief from the 
pam is obtained with reduction m the intra- 
ductal pressure by sublingual administration 
of 1/100 gram (o 0006 gm ) of nitroglycerin or 
by inhalation of the content of a glass ampule 
of amjd mtnte If the duct is filled by a suT 
stance (brommol) which is opaque to the roent- 
gen rays, rather than by water, the contour of 
the coi^on and hepatic ducts can be ob 
served fluoroscopically With the increase m 

(chalecy^Uctooue 
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mtraduct^ pressure produced by motphuie 
fluoroscopy and roentgenograpbic examina 
tion gr% c evidence ol marked bUitig of Ihc m 
trahepaUc ducts and of abrupt terminalioti of 
the column of opaque substance m the region 
of the sphincter of Oddi This as not true 
m the case of the controls in which the 
emptying mechanism of the duct had not 
been interfered with by the admimsUation 
of morphine 

These results have led to a contribution to 
the therapeutics of the postoperative period 
The so c^cd biliary colic of several patients 
who havchad attacks of pain following chol 
ccjstcctomy has been controlled by adminis- 
tration of nitroglycerin or amyl nitrite The 
Sudden and complete relief of pain has been 


startling to some of the patients who had been 
given morphine on other occasions The 
practical value of such studies is apparent 
but of equal importance is the fact that the 
methods used by Butsch and McGov. an make 
it possible to study in detail the emptying 
mccIumsTn of the common and hepatic biU 
ducts with particular reference to the lower 
end of the common duct and the sphincter of 
Oddt 

Whether the increase m intraductal pres 
sure which produces the biliary colic is at 
tribulable to (t) malfunction of the sphincter 
of Oddi or (3) to spasm of the intraduodenal 
portion of the common bile duct the result of 
increased duodenal peristalsis are problems 
for continued study WAtniAV Wastms 
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veats ■\Io^t of his liine was spent m Wurttemberg Berlin Heidelberg and 
Vienna with visits to England and France Returning home he soon mo\t.d to 
Portland and established himself as a general surgeon with special attention to 
industrial and orthopedic surgcij 

In 1917 Dr Sommer was commissioned Captain m the iltdical Corps of the 
USA and was hrst stationed at Camp Lewis where for sc\eral months he 
acted as autopsy surgeon This service he enjoy cd immensely and he nc\ cr tired 
of relating his experiences Just before the Armistice he was sent to Camp Crane 
Vllcntown Pa where be wasplacedmchargeof surgical service at Base ilo«pital 
103 He was early released from the Army returnid home and was appointed 
djrector general of the inducnza epidemic in Portland Later he returned to pn 
\ate practice In 1919 he was appointed chief surgeon of the loilUnd Railway 
Light and Power Company which position he held at the time of his death 
Dr Sommer was a charter member of the American College of Surgeons vice 
president m 1924-35 and member of the Board of Regents in 1928-1933 He 
was actue in the state medical soaely and the county soaety He was a charter 
member of the Paafic Coast Surgical boaety and its president in 1933 also a 
member of the Portland Academy of Medicine and 0/ the North Pacidc Surgical 
Soaely He had been clinical professor of surgery m the University of Oregon 
Medical School and had conducted his clinics at St Vmcents Hospital lor 
several years he was a member and later became cbairman of the board of gONcr 
nors at this institution During his active career he published few papers but at 
the Society meetings he took a very active part in the discussions Here his 
knowledge and reading gave him advantage over most of his assoaates His 
talks were often of mote value and listened lo more atlcntivdy than the essays 
which were read 

Dr bommer was profoundly mlcrcsled m his profession and was active 
engaged in its practice for over forty years He was always a student constar 
endeavoring to inacasc his {.nowltdgc and to improve bis technique He 
impatient in his treatment of bam hypocrisy and pretense but in the 
of real suffering he was the personification of tenderness and sympathy He 
quick to anger and because of this trait (never fully overcome) unforluna 
gave offend lo many of his fnends In making amends his native dilRd^ 
caused him extreme distress and embarrassment ^ ^ 

Dunng his later years he was inacasingly interested m promoting the wi 
and increasing the sacntific knowledge of deserving youths in his profcsMOi 
It was extremely gratifying to him to note the progress of some of his 
several of whom have made truly remarkable records 

Dr Sommer retired from active practice in 1931 following a cerebral 
acadent Since that time he has resided at his lodge at Cannon Beach 
coast of Oregon M the time of bis retirement he donated his entire librarv 
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University of Oregon Medical School, this library being known as the “Ernst A 
Sominer Unit of the University of Oregon Medical School Library ” 

He was interested m all outdoor sports but, with the exception of fishing and 
golf, took very little active part in them A master in his home, a very human in- 
dividual, one with faults and frailties, but with luminously fine qualities too, of 
him It can be said that 

“the elements 

So mix’d in him that Nature might stand up 
And say to all the world ‘This nas a man* ’ ’’ 

He passed away on March 15, 1936 T M Joyce 
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T he ktesl volume' Lojal Davu isnot wntien 
for the neurological surgeon but rather for tic 
practitioner who from time to time will ha\e 
cases suitable for neurological surgery This spe lal 
ty has made its greatest progress in the twentieth 
century Successful treatment is becoming possible 
for a rapidiy increasing number of conditions It is 
to inform the general medical man of what can actu 
ally be dine and what success may be reasonably 
assured that this booh has been prepared The male 
nal IS dearly and concisely presented and males a 
very readame text An introductory chapter on 
neurological diagnosis gi\es the essenlial facts 
There follow chapters on craniocerebral lojunes in 
tracramal tumors intiacranial abscesses bone com 
plications cranial neise lesions spmal cord injuries 
and tumors peripheral nene injuries pain the 
autonormc 8>stem and seieral others The author 
gives bis statistics in operations on tbe venous 
tumors and in each dass compares bis figures vnib 
those of Cushing Many excellent iliusttations great 
ly add to the book s value It deserves a wide sale 
and s! ould react to the distinct benefit of tbe neuro- 
surgeon who will be more often consulted of tbe 
practitioner v ho will be able to u e more sound 
advice and of the patient himself who e chances 
fo recovery will therefore be markedly improved 
Jo DJ Favt i 


'~PHE pubhcation of the se enth edition of Zacharv 
•I Cope s monograph ’ r/<e £ar/y Dtag «i* oj Ikt 
AcuU Abdomt indicates tbe demand and need for 
such a volume bv those practitioners vbo ar hrst 
to come into contact with the patient suffe mg from 
acute abd minal di-trrss 

Particular empha is is placed upon the impor 
tance of taking and evaluating an accurate history 
tbe complete examination of tbe patient tbe use of 
the \ ray hen indicated and available and tbe 
great danger of delay in making a conect diagnos s 
The discuss on of the diagno is and diSerential hag 
no 15 of ail of tbe usu^ dueases and uiyuncs which 
may cause acute abdom nal sy mptoms is quite com 
piete especially the subject of acute appendiotis 
w th Its often unusual and varied manifestatioiis 
The attempt to explain tbe symptoms of the van us 
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pathological conditions on an anatomical bas s is 
weU carried out In the chapter on Tropical Di$ 
eases the consideration of ameb c hepatitis and 
I ver abKess is of particul r interest at this Ume 
The discussion of those diseases of a non surpeal 
nature which may produce symptoms simulating 
those of acute abdominal pathology again brings 
out the importance of making a complete eiamina 
tion of the patient before arr ving at a definite de 
os on and formulating treatment 
This bttle monograph is a definite plea for tbe 
early d agnosis of acute abdominal pathology and 
should be a great aid to all confronted with these 
^$cuft problems Uaboid E Jo es. 


T he volime eniiiled Dtag e ta RotUgtnoogy 
edited by Ross Golden ' consists of Su pages 
printed on glossy paper and is of tbe loose leaf ty je 
Tbe subject mattei u presented by fifteen contr b 
utots and is divided into eleven chapters each 
dealing with the roentgen ex minafion oi a sy Cem 
or some pecial phase of the held 
The following material is conside edftom atoent 
gen diagnostic standpo nt in the individual chapters 
skull and intracranial contents paranasal sinuses 
and the nustoids chest cardiovascular system 
digestive tract ^nes spinal cord tumors urinary 
(tact uterotubography the U e of the roeclgeo ray 
inobstetncs and fractures Techiucai lactofs per 
tioent to the examination of the particular igam 
or parts under cons deration re discussed at the 
beginning of each cl apter The volume ontains a 
Urge number of illustrations Tbe chapter on dis 
eases of the bone alone contains aya reproductions 
charts and line drawings The teptod cions 
throughout the book are suifiaently Jarg*' to portray 
satisfact rily the lesio under con ideratwa 
chapter beg ns vilh an oull oe of the materwl tone 
cons Uered and ends with a rich b bliographj i® 
excellent ndex of the mater al is provided 
The edit r contributors and publ shers are o w 
congratulated on the is uanceof amostvalu bleard 
timHy volume It offers the most compete aou 
comprehensive pre entation of tbe subject of roent 
gea diagnosis available in Fngh h and w J1 be 
ciated not only by the roentgen legist but mil be a 
valuable aid m the diagnostic work of the pbys oan 
and surgeon Eau. L ffAxra 
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T he Committee on Arrangements lor the 
1936 Clinical Congress of the American Col- 
lege of Surgeons to be held m Philadelphia, 
October 19-23, is planmng largely for the clinical 
entertainment of Fellows of the College and their 
guests A program of surgical chnics and dem- 
onstrations wiU be presented that will provide a 
complete showing of the clinical activities in all 
departments of surgery in that great medical 
center The Committee is assured of the hearty 
co-operation of the chmcians at the fiv'e medical 
schools and more than thirty hospitals participat- 
ing in the chnical program 
A preliminary schedule of the chnics and dem- 
onstrations appears in the following pages Pub- 
lished in tentative form at this time and incom- 
plete in some respects, the clmical program is 
to be revised and amphfied during the coming 
months as the work of the program committee 
progresses Operative chnics and demonstrations 
in the hospitals are scheduled for the afternoon 
of Monday, October ig, beginning at 2 o’clock 
and for the mormngs and afternoons of each of 
the four following days The real program of 
me Congress wall be published from day to daj , 
a complete and accurately detailed program being 
posted m the form of bulletins at headquarters 
each afternoon for the succeeding day and issued 
“1 Pnnted form the following morning 
The committee expects to develop many spe- 
cial features in the chnical program including 
(i) Cancer chnics demonstrating the treatment 
Cl cancer bj surger} , radium and x-ray, (2) frac- 
ture clinics presenting modern methods in the 
treatment of fractures, (3) chnics in traumauc 
surgerj presenting the newer methods of rehabil- 
itation of the injured by surgery and phvsical 
therapy 

A number of distinguished surgeons from for- 
eign countries will attend the Congress in Phila- 


delphia including the following Sir James Wal- 
ton, London, England, William F Shaw, Jlan- 
chester, England, Arclubald H Meindoe, Lon- 
don, England, J P Lockhart-Mummery, London, 
England, Alexander MacLennan, Glasgow, Scot- 
land, Josef Halban, Vienna, Austna, Paul Clair- 
mont, Zurich, Switzerland, Martm Kirschner, 
Heidelberg, Germany, Wolfgang Rosenthal, Leip- 
zig, German} , F Sauerbruch, Berlin, Germany, 
and Rodolfo E Pasman, Buenos Aires, Argentina 

Of particular interest to those who spedahze 
in surgery of the eye, ear, nose and throat is the 
extensive schedule of operative chmes and dem- 
onstrations at the hospitals prepared by the sub- 
committee on ophthalmology and otolaryngology 
presented in the following pages 

Otolaryngologists present at the Chnical Con- 
gress are invited to attend a meeting of the 
Section on Otology of the College of Physicians 
of Philadelphia at the College building at 19 S 
22ad Street on Wednesda} evemng at 8 30 Dr 
Wells P Eagleton, of Newark, New Jersey, will 
dehver an address on “Certain Aspects of Surgical 
MenmgiUs ’’ A subscription dinner, preceding 
the meeting, will be held at the Rittenhouse 
Hotel at 6 45 

evening meetings 

Programs for the five evening sessions, as pre- 
pared b} the Executive Committee of the Board 
of Regents, are presented m the following pa^^es 
•\U are to be held in Irvine Hall At the presi- 
dential meeting on Monday evemng the reiinnu 
president. Dr Donald C Balfour, of Rochester 
will deliver an address followed by the inau<rura- 
tion of the new officers Dr Eugene H Pool 
New York, president. Dr Emile F Holman, San 
Franasco, first vice-president. Dr George E Wil- 
son, Toronto, second vice-president The annual 
oration on surger} wall be delivered bv Sir James 
57 
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Malignant Diseases Papers Mill be presenlcd as 
foItOKS 
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•tft Occ pat nU Si dy of C c r of the t> Lii »a \ 
' - M D \oa 4/bof M ch 


r St I 


f[ on If 


Walton of London surgeon to the king a bouse* 
hold and attending surgeon at London Hospital 
The papers to be read at the sessions on Tucs 
da> Wednesday and Thursday e%emngsb> eou 
nent surgeons of the United States Canada and 
foreign countries deal mth surgical subjects of i 

.. c c „ a / 0“ afternoon in the Rose Garden a 

I? Committee of the Board /sjniposium on cancer mil be presented under the 

preparing programs for scientific s^ons on j auspices of the Committee on the Treatment of 
luesday and Thursdaj evening at which out ' *' • 
standing ophthalmologists and otolaryngologists 
of the United Stales and Canada have been 
invited to present and discuss papers of tunely 
importance and interest in these special fields of 

surgerv _ _ 

The class of initiates wall be received into *6 Tu*" Kof Ljmph \ dcs 
Felloivsbip at the Convocation on Friday everungX?^** 5** *—" B P f the : 
on which occasion Dr Eugene H Fool ml) de 
liver the presidential address ‘ 

SPCCUL FEATOKCS Of THE FKOCRAU 
Special features of the program for this year s 
Congress include (i) A conference on fractures 
under the auspices of the Committee on Prac 

lures (a) a symposium on cancer arranged by . . t* „ i .y 

tht CommiUM on Ihe Tteitment o( Valignanl ’"““S »! ? P“'' 

Disease. ( 3 ) a contocnco on con«r dimes U) n “ w .1 be held 10 <he K«« Geeto 

conleeence on industml medicine and uanmaue Specific ptoes of oegameatton and adteinulta 
sarger, nnder the au piees cl the CcmmMK on ““ “■‘JP*''* b, 

in/nsi'rul Meiiein. and Traumatic 5™ SSl'" ho °.cSr»^f«i m "S'ti; 

onS4,°Seal S'Ses"^. “j S/T^'Jfpe^Jhn/r in’eSn 

With popular acceptance in recent years and will .s Vr.;» r,f time to 

be continued at thi year s Congre^ vnlh an ea ^^^of^iKer 

I wem tsiw,., Vs..tt« 0 jsis«nei aa .1 pouit thc vvoy to h soiunon of some oi me pe 

W aI k ‘T, pl'»«s ptohlems eneoante.ed b> those « ho ate 

to he eabibtled dai J at headqaatteis Eontemplauns the lormat.on of eaneet chnies m 

In recognition of an obheation to the pubuc 
10 provide aulhoniati e mforroauoq on modern ® 

surgery better ho pitals and the ptevenUon of i>D05,T»iAt, medicine traumatic soeoerv 

disease a community health meeting will be held , o r* rn 

on Wednesday evening under the auspices of the ^ On afternoon a 

rollpfre ,r, thi Nfi.ninoal Auditonum dustnal Medicine And Traumatic Surgery will be 

held vn the Rose Garden un Icr the chairraansn!! 
of Dr Fredenc \ Bcsley The program for mis 
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CONFERENCE ON CANCER CtlNICS 
On Thursday afternoon following the annual 


College in the Municipal Auditonum 
FRACTURE SAMFOSIOa 

Under the au pices of the ComraiUce on Frac 
lutes a symposium on fractures will be presented 
m the Rose Garden on Tuesday aftrmooo m 
cludmg papers as follov s 
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Conference will deal with practical subjects that 
are of interest to those \ ho administer medical 
services in industry and to surgeons doing indus- 
trial work Traumatic surgery in relation to 10 
surance work and to railvay 'ork i ih he pre 
seated by active parlicipants in ibese 
llosUc suigerv will be presented as well as to 
dugaosis and iteaimcnt of other siieaJic pnasw 
of traumatic surgery 1 uropean and Amena 
surgeons will present this program and a 
of the College years work also mil be presented 
to connection i ilh medical service m inaustrv 
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HOSPITAL CONFERLNCE 

The opening session of the nineteenth annual 
Hospital Standardization Conference on Monday 
morning in the Rose Garden of the Bellevue- 
Stratford Hotel will be addressed by Dr Donald 
C Balfour, President of the American College 
of Surgeons, Dr George Crile, Chairman of 
the Board of Regents, and representatives trom 
alhed organizations who wiU present vanous 
phases of work which bear upon the advancement 
of surgery and medicme and the institutional 
care of the sick 

The session on Monday afternoon wall be de- 
leted to a symposium on “Adequate Care of 
Obstetrical Patients m General Hospitals” dis- 
cussed from the viewpomt of the obstetrician, 
general practitioner, anesthetist, nurse, and ad- 
mimstrator by leading obstetricians, admmis- 
trators, and others who participate in this phase 
of hospital work 

On Tuesday morning a variety of topics will 
be presented by leaders m various fields who will 
discuss alhed activities in relation to the work of 
hospital standardization, including in particular 
a discussion of the problems of the small hospital, 
anesthesia, nursing, medical social, dietetic, and 
other services 

A complete demonstration of maternal care and 
obstetrical technique and procedures ivill be pre- 
sented on Tuesday afternoon m one of Philadel- 
phia’s leading hospitals 

A notable feature of the hospital conference 
will be a meeting for hospital trustees on Tuesday 
evenmg, the program dealing with the future of 
the voluntary hospital, training of hospital ad- 
ministrators, and the responsibility, duties, and 
relationship of the trustees to the hospital This 
session will be of special interest to hospital 
executives and members of medical staffs as well 
as to trustees 

On Wednesday mormng there will be a joint 
session with the Association of Record Librarians 
of North America, when the subject of medical 
records will be considered from the viewpoints of 
the various specialties of medicine and surgery, 
ivith a discussion on the use of the standard 
nomenclature of disease Much light will be shed 
on medical record problems at this session, which 
will be followed m the afternoon by an extensive 
demonstration of medical records from the stand- 
Pomt of medical record room organization, and 
the securing, appraising, and use of medical rec- 
ords, presented by the record hbrarians of the 
hospitals of Philadelphia, assisted by members of 
the admimstratn e and medical staffs 


Thursday will be devoted to a panel round 
table discussion of hospital problems, including 
administration, government ot hospital, hospital 
auxiliaries, medical staff organization, medical 
staff conferences, medical records, chnical lab- 
oratory service, \-ray service, physical therapy, 
occupational therapy, oxjgen therapy, anesthesia, 
pharmacy service, medical social service, food 
service, nursmg, purchasmg, accountmg, central 
supply, housekeeping, laundry , engineenng, main- 
tenance, hospital hbranes, pubhc relations It is 
planned to give thorough consideration to the 
entire program during the morning and afternoon 
sessions, so that those present vviU secure the 
latest and best information from experts in the 
vanous subjects 

All sessions will be held m the Rose Garden 
of the Bellevue-Stratford Hotel, with the excep- 
tion of the Tuesday' and Wednesday afternoon 
sessions, which are to be held in two of Phila- 
delphia’s leading hospitals A profitable tune is 
assured everyone who attends this conference 

HEADQUARTERS — TECHNICAL EXHIBITION 

Clinical Congress headquarters will be estab- 
lished at the Bellevue-Stratford Hotel, which has 
unusual facilities for accommodating the Con- 
gress The grand ballroom. Garden, Clover and 
Red Rooms and other large rooms on the first and 
second floors and the roof have been reserv'ed 
for scientific sessions and conferences, registration 
and chmc ticket bureaus, bulletin boards, execu- 
tive offices, etc Thus, the activities of the Con- 
gress will be centralized under one roof 

The Technical Exhibition will be located in the 
ballroom and adjacent large rooms on the second 
floor The registration and clmic ticket bureaus 
together with the registration desk vviU be cen- 
trally located as regards the exhibit rooms, m 
which will be placed the bulletin boards on which 
the daily clinical program will be posted each 
afternoon Leading manufacturers of surgical 
instruments and supphes, x-ray apparatus, oper- 
ating room lights, hospital apparatus and supphes 
of all kinds, ligatures, dressings, pharmaceuticals 
and pubhshers of medical books wall be repre- 
sented in this Exhibition 

ADVXNCE REGISTRATION 

The hospitals and medical schools of Philadel- 
phia afford accommodations for a large number 
of visiting surgeons, but to insure agamst over- 
crowding, attendance at the Congress will be 
limited to a number that can be comfortably 
accommodated at the clinics — the limit of attend- 
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ance being based upon the result of a sur\ ty of the 
amphitheaters operating rooms and laboratones 
of the hospitals and medical schools to determine 
their capacity for visitors It is expected there 
fore that those surgeons who wish to attend the 
Congress will register in advance 
Admittance to all clinics and demonstrations 
will be controlled by means of special clinic ticL 
els which plan pro\ ides an efhaent means for the 
distnbuUon of the \isiling surgeons among the 
several dimes and insures against overcrowding 
as the number of UcLets issued for any clinic wiU 
be bmited to the capacity of the room m which 
that clinic will be giv en 
A registration fee of $5 00 is required of each 
surgeon attending the annual Chnical Congress 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering m advance a formal receipt for the 
registrauon fee « issued which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters This card which is 
non transferable must be presented m order to 
secure clinic tickets and admission to the evening 
meetings 


rittLAOEtPUlA Horcts AM? 7 i{C(K KATES 


In addition to the headquarters hotel the 
Bellevue Stratford there are several first class 
hotels nathin short railing distance of head 
quarters providing ample hotel faciiiUes at tea 
sonable rates It is suggested that reservation 
of hotel accommodauons be made at an early 
date The follomng hotels are recommended by 
the Committee Uuwmiui 

V SB b 
S ofl 119 Ue 


Ad Iphia, 3tb bod Ch ts C Sts 
Bard y RiCCeivb use Sejuar E 
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P imsjl am 39th d Chesln t Sts 
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R b«rt M ns 7lh nd Arch Sts 
Roose It 23 d d W I ut Sis 
Spruce 3th and Spru Sts 
St Jam s 3ih a d V\ Inut Sts 
Slept Gira d 7 Chestnut St 
S> i a,nia Jumpe nd Loc t Sts 
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W am ch ?Ui and Loco t Sis 
tv Uingt 9ih and Walnut Sts 
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PROGRA]M FOR EVENING MEETINGS 


J-V'r 



President d l/ft/jifs — Monday, S is—Ininc Hall 

Address of Welcome P Ju , M D , Pkladelplua, CEurman, Committee on .Wrangements 

Introduction of Foreign Guests 

Address of Retiring PrcMdcnt Donald C Baliour, M D , Rochester, Minnesota 

Inauguration “i Oflicers President, Euglne H Pool, MD, xVeii York, First Vice-President, Eshle 
OLSLVN, .M D , San Francisco, Second \ ice-PrcMdent, George E Wilson, M D , Toronto 

The Treatment of Coronarj Sclerosis and Angina Pectons bj Grafting a Xe« Blood Supply to the Mvocar 
dium Claude S Bece, M D , Cleveland e.exu>ocar- 

Annual OraUon on Surger> Sir J imes Walton, MS.FRCS.KCA O, London, England 


Pius Jay, S ij — Intiu. Halt 

Afore Conseraatisni in Cesarean Section Frank W Lanch, M D , San Francisco 

Injuries of the Bones and Soft Tissues of the Face \ ilr.\a P Bl.ur, M D , St Louis 

Treatment of Fractures of the Neck of the Femur b> Internal Fixation M N Sinxii-PEXERSEV M D 

Fracture Oration The Essential Features of Fractures of the Shoulder George E Wilson M D Tn 
ronto * * * X xj f xo- 


]Vedtiesda\, S 1 $ — Inuu Hall 

S>inposium on Intestinal Obstruction 

RaUonalizing Treatment in Acute Intestinal Obstruction Owen H Wangensteen Am ni 
neapobs ‘ ‘ 

Chronic Intestinal Obstruction Due to Lesions of the Large Bowel \ernon C Daa-id AID Chicago 

The Combined Spleen Cbnic Results with Medical and Surgical Therapv m Splenopathies Airpv°n 
Whipple, AI D , New York i' p es ^len u 

The Surgical Treatment of Bronchiectasis William F Rienhofp, Jr , AI D , Baltimore 


riiiirsJay, S ly — Irvine Hall 

The Alanagement of Severe Hyperthyroidism Frank H Lahey, AI D , Boston 

Transurethral Surgery, Its Indications, Limitations, and CompLcations Herjion C Buiepiic T.. 

Pasadena jr , iU D , 

ertheim’s Hysterectomy versus Radium m the Treatment of Carcinoma of the Cervi-s- Wtt r t -c 
Shaw, AI D , Ch B , F C 0 G , Manchester, England Fletcher 

Resection of the Recto-Sigmoid and Upper Rectum for Cancer, with End-to-End Umon T q 
Horsley, AI D , Richmond ■' 


Invocati Convocation — Friday, 8 ly — Iroine Ball 

Presentation of Candidates for Fellowship 

Conferring of Fellowships The President 

Conferring of Honorary Fellowships The President 

President’s Inaugural Address Eugene H Pool, AI D , New York 

Fellowship Address Judge Harold AI Stephens, Washington, D C 
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5°“^Icu^" Gcm^o'.nnaOcA^'^Wg.c.^con- 

TEVTU-r^' u •=' 

..do-nopcn-' 

''n'Xoscopy Piastre suvg=%,o,..^x 

SinTtt'-3 ffol'sluU j{ofinaUg“»'’‘^’ 

BENjaan'' tuberculosis 

ptegnaucy fUursday '“’•'^^um 

W Epwa«> 

rrrs^;s*|ss£« 


Tbotacic s'^Sj^j.j^sON— 12 3 ° 

W 1 CiiEVAW^'^ 

e»-'SSfj;r ««"'“* “‘“'cu..**- ■««■ 

'TftiVE® 1 ‘ , Biplane u 

Lpll‘-ps> _ ..,„rltL.vr''-r^ ..„„nf fluid 

B.D" 


^1 Bipieni-" 
S C«'^iC'^i^''*r-\°%enio 

V urnfr 


SnTl?palbologica^ «■'• 

I o\nK headacne 

‘ (erence ^ Mechanism o 

rEWPet^'' Pf,da\’ tumors, e’di*'*' 

( ,1 viints'''''''”'^ „,.g of cranio- 

" g'S^ . 

\'i l»^S s ■ - 

rEui>tE\\, 


tt \V *^(1 cord in®°^ ,.,V operations 

«i rjoB'‘ 3 itn Brain and cor Q^stetricai op 

fEUi’l-E ^,^'0% and staff q“ ccologice' ^^"uigical nsbs 

UctsON-^ J'stale “^eratioti uonf^ 
run tl-'P*J„„v,aryn'. °"c,.r,Ticalpett“'°®J„Tmalignaney 


cV^EPsl- Bbo--, 

, .,ttt£''l-r _ ^ — 4 ^ 1,^ ,c T BuOint ’* 

..U,.rCulO=lS_ L bBO” ’ „ 


V. 


iI>dro 

worUii'fi 


V, aii'^ -tv 

■■ -.,.»»«vs=rssgis? p.» 

tory 


\V Bn-a 


nni^ ' 3 'P^i Suit"" - tptraaerii>'“ - 

VesUUI- tndTuberculos^ l 

prcg"^"p3'^ ^^ypEBi^i'^';^ ^t5t L 3 A j,^^t con- 

and Robebt t 

CoUE'- a"“ 

COOPER hospital 

r„«doy Orthopedic opera- 

„ r ““* 7 “y«»'®t”Sr"" 

® tions , p V \Vest- 9 ^y^V Shaee" ana 
r General W'T^u.onst^^^^^^^ 

\ H Urology 

eo'-’^ U ednesda^ ^ud I E 

> S -ROSS, 1 

^ B Eavis Thursday orthopedic opera- 

K OT ^ 

„ r BUEBir and PR ^ Gynecological operations 

^\oii5 j n ^ ^ p piieral surg^O^ OloveR 

I Si’sy-rsisfps.C’S.^r^i^^^ 

' S5f.5\s3 

demonstratio Q^^^tetrical opera 

t B PAvr Friday ^ (-Bnic 

General surgery, operative a 

Staff— ^9 
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SURGIRY GYNECOLOGY AND OBSTE FRIGS 


PHILADELPHIA GENERAL HO'aPrTAL 
iSondity 

H R Owen — i 3* Ge eril su g cal per U n 
T sday 

l^XLUAU F ^^00RE — g T e tment q{ b 0 th ciaai 
puim nary auppurat n 

IIenrv S Ruth d staff — q C>clopr ; i> m Ut ran 
su gc y 

I D FNGtEtTH — g C ne at urgical pe ai on$ 

\l P W Asji 3TB — 9 Gene a} su g c { p atj na. 

C A Behvey — 10 Trealiaetit of gynec^gi alcan r 
1 S Hnelesei— 1 I epa at of mt a eno aaoluto a 
and t> drnniton 

Kicuarii IdEAOE — M g me t i pulmo aiy t b r 
cub a by me ns of 1 1 lal pneumoift ax ai^ ft d 
operati n 

Cd\ ARB \ ^BLsiAVN and staff— ( y ccol g cat cl n C 
Moses Bebsend — 9 Th caac su gery 
ll int i y 

Uensy S Rutb and staff — 9 Tt nds in ancsl) et e metli 
ods at Ph lad Iphia General Ilo p t ) 

P A McCamhv nd a sow t $—9 Ge e at u gical 

John ^ o\ IK nd ssoc tea— 9 Treatment f p dng 
pe t uU raplcatng c ten cf t t eappe dciis 
e i c n aleacent seruoi and perfneg ot t xid 
I S Hneuse — < Tr p raloa i mlra e u to( b * 
a d t ays dem nst tioti 

L U Cuu—i D g oats d treatm nt p oc du e f r 
mt a-Q al cance 

\V G ELtiCK and L D Fsescou^— 3 r a t t d hip 

n / , 

TtUfLS Pay— g N u 0 u g ry 
UekkyS Rcinand taff— 9 Ch 1 e fan thicagnc 
a f b thods 

L D EnoubtS'- 9 G ne af su great p r 1 0 
M P \\ AxaiUTB— ^ Oen al u gical pet 1 0 a 
J C HovsfEU— 9 B e $l c*ac 

1 S Hn'ELESKi— I Pt parau n of tta en usa 1 ti s 
d tt ys dem n tr 1 0 

JosErn MacFaklaisd a d staff — Turn 1 luu^gen al 
dis u s on of manag ment, treatm nt and diagno 1 
of a type f m I gnant d xasea 
\V H MACaiNNEY— U ol gic t op al ns demonstra 
Uon f cases 

John D Reese— Plasuc and 1 su g ly 
F d y 


oper i ons 

He sy S Ruth nd tafl— 9 Pr esUseuc sedati 

I S HNEtxsxj— Ji P p t t f int a B saoluU ns 
and t ys deiQ n t atioo 

B P W DBANN— T chrucal p cedures of r y and 
ad um th apy 

SURINERS HO'^PITAL 

n d d y 

John R Moo — 9 Congetutal b p dislccations m tbod 
f du I n empl y d in children betw «o age 1 4 
d * rays la t m al lea nd case ill str t ona 
L ng vxl 1 b feet 11 ke m ihod t tieatm nt 
lant si d s a d ta e illu t 1 0 Arthiodeai I 

ihe h Id p< ten r app ch and p tt o^cno d 
pal fo post or sho Id lu tion 


PHESBITERLLN HOSPITAL 
T tsday 

n B UoDCE E L WiLUAusoN and L M Rasew— 0 
Gene d su g tv 

R.H Iw and L CoRTts— 9 Planes tgeiyofface 

A B Ciii rid T E. O r — 2 Orthopedics rg cy 

G M Laws J P Lems D Riecels dj F Scbeu.— j 
G ynecolog al pe tions. 

C Focu. 00 P F WauAUs \V C Eiv F A Miuer 
and V T Shipley— 4 Obsl tncal ont ence 
id t day 

4\itXiAat Bates J B Mason nd J C Ho ell— 9 
Gene ai urg ry, dorsolumba ne atgi m u n pi 
tu e dem nsu ti a 

Staff—! Dry cliu J L. Beard 'ood \bd min ! 
ymptoms of diabetes med cal a,pc ts. F A. Botre 
A bdomin t sympt m of diabetes, su gical asp la 
C C Griffith Cbnic t v I e of t n b ood 
pt ssu c to the rge n T A /ossso Cl um 
aspects { ebro k lead poisoning F G Sca'.ASU 
and > Fetter The f Id off i therapy ndseasn 
of the ,» iota It T Ksm AUerg c p demo- 
phvio d abetes. 

Stan— a Ut 1 g c 1 chmc, ope aU\ and dry H San 
cut Renal n mal s S D Lars at B duI 
tumors diag o s nd t atm t Rt etu Fo txi 
D ironstr 0 n f path I gical pecime s. D P 
Bust The Let g uc diet and Is d n t ns in th 
t e un nt f nnary tnfeeti as F G Harvsos 
U n ary calculi d th r oanag me i. J C. Bud- 
SAU. ^ ttl iionofbyd onepat sistoa ih pt 
mot a peture dnaonstr to Dem st tioa 1 
p Uents otabiaed cystoscopc ad pi ng phic 
exatma I and ope ating table 
Ti A>y 

B L Euasos F a BotuF and J P Norfr— 9 Ce «ral 
tsery 

C \ Btasty and J C Gsirrmb-s Cymceol gy 
F td y 

H P Brown Jr ndO C Kl 0-9 Gener Isjg -J 

CRADDATE HOSriTM OF UMVERSITI 
or PLNNSYLVANIA 
if nd y 

JOsEP C. BiEDSAii L F Miluaen F G Harus Nand 
F Ros NBitTM— R Geailo-unoaty suig ry d m 
t i on case 


G to unn ry urgery 

It d esd > 

U UHWR ^JCJJOlSON— 9 Cynecol gcals g 0 , 

U aws rsTEli. Lee and H L BocROS— 0 b erai 

Th day 

FraactsC Grant — 9 Neut urg ry 
Jacob W ConiR— 9 I t apleural p amciysiA 

Tid y , 

Robert H Ivy and Uwsxj.ce CuRTTf-g MaxiU iaa»' 

ft ^uTand C F Marttn— 9 Iinrp^ V 
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A — 0 


^ ,^_-o Genera. - r.cneral surgery 

R w--"^; jS^dL« r T wo-'-'’ C C »S?~. »d« 

GerreralsurgeO. ^ ^1 surgery 

i ‘'^ Jc'^^nfluence upon o BlaslrcJ^S'-^ ecology 

Ur.^^;^,^„erdsurgeO.0P- l\v.^oAdVps-V. ^ ^ 

3 ^ ^-A^VrnV’";,^ .ud 3 f « ^^;SA"Genaourmar> surgery 

T H dUr— ^ 

V; ] MacM X;.»rsday McGi'^i^"^ L Sa''<s«eis^' ' obsteUieal dun 

^ MoGAAtRO^^^^L dinrc jy. \osfflDA _.„-9 Generc 

n p Mui.r-R^^>B/epctam=R"“r/ General surg BaANsrrnnn 9 

General surgeO . ^P j gm.' Ucauonsdur- DobRA^'^® ^ Gynecology 

T V ^ilSSETX"^^ r'oT 

5 ^ ingpuerpenum p^,jay _^, ,vjEy-<) 

•r c ■nouGnRR'^^5? 


General surgeO . ^P J GMe' Ucauonsdur- DorRA^'^® ^ Gynecology 

; "“ ■' A--- 

opcrAti'-^^^^ K-EOP? ^ . j.abetic 

cralsurgeO 'p q GErsl 9 t m BoyR*^’ 3 AmtJutaUons lor 

3 ^ cUnre , due to trauma ^ ^^«1 surgery clmic 

■’ ♦,.eanddr> ci»^_^^^^ 5 jonsau^^^^j ^{ %o-i^ 

^ ‘ niiucrenc \Vfdncs^‘^y , „t nvloric and 
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SURGIR\ G\VtCOLOG\ \ND OUSrETRlCS 


\\OM\N S UOSPlT\L 
iicnday 

Eixanob Balfb— I Ut I gicjj cUmc 
Tuesday 

>Ia»ca»£T SuBCiS — Q Ster I ty dine 
\(ascabxt Sn-Ecis, Eleasob BALPn nud Hm» \\az 
Lcca— a G>nec 1 gicaiope aio s. 

Dobotby Ca e Bixcbschkiot— a Brea t bnic, dem 
mt oQ of coAes \ ray f i) p stt.di^ metii 
odi ol diignoi s d x ui n. 

U td iday 

Mar aret Sv,tiey— ^ Ct tral surpcal op«niK> v 
Albcrta f^LTZ — 10 F n tal bstet icat cl Die to nuu 
of p egnancy pen d tcusa a 
Lida Stii art CogIU.— Obat tncal n Igeau 
Staff — D mo suaion fnok ISocitSct\ic I>ep t 
m Dt in r lation to p enatal and po ui u) caa 
pmentai on { case { i t rest 
Tk d y 

Dorotuy Ca t Bu-O seuxtsT— q C n I suig c 1 | 
r b s 

Sufl—a D m nsUaton l«o LofSoculScn ceDep l 
m at n reiat n t \ reeatai and po uiatal cases 
p sent tt n f ^s I ate est 

D liD oKiol ni 
B M NtEtST Patb I ; cal tb 1 t 
M byEasbv Eleetrocardi tog cal d m nst at as, stud es 
of Its at in ses of surgical nsk 
DoBOTtiYCASxBucnscincnr-a M ti npctui s fab> 
d mi al s rgety 


PLNNSm \NL\ HOSPITAL 
T day 

\S V L E nd ull— 4 G« e al s eery 
1) L Ia LE T M McMilean and \\ l> Stb t^U 
bled c I a pcct 1 u g cal pr bl ms 
<) Boutk— burg Ipatbol sic Ic fee nee 
e UtaxA-v— a Lrlgcalclmc 


II d d > 

E J Kuirp nd i ff -0 Ge al suigtry 
con CAM a d K U Register — o MedKala-pcct 
f u g cal p bl ms 


Th 4 

tv I Lr d laff — 0 C < ral r >> 

D L Fare t T Sf McVfiEiA- d tt I> s 
M d) ) peel tl s rgi aJ p W ra 
Li IJiima-h— I 1 jpt Icljwc 
JOB ee— i s rgf I path I pr Ico 
Da C uer N-a Maxillary s gi aldn 


ST LUKE S AND CHILDREN S HOSPITAL 
7 xiay 

D Roxa. R tt Larer U K K is LiRa d laff-» 
Th> id clmic ge era! su g cal opeiationa 

E A Tyltr — 0 A sihesia d m uai o s. 

Warrev C SIercer — 9 (ynet I gical and oUwin a) 
cti ic 

Dry cl c— 3 

Ltt Rbrsiv Th hat and ascU >tnim 
relati to abd minal s rg ly with ^pccul r t 
to gall bladder urgtry 

D W Krauer D sease n m tabolism in r laiion to 
» 6 ty 

S L IxuERUts Rec glut a fpo ( perat epuumiMry 


L 

L 


II ed day 

Acerctt a d St ff— 9 Ob^t tnc I a d g>ncc I gK 1 
pe ations. 

F MtiiiLEN — 9 Re al I ihu u n wh ch re il )m- 
p tb ct my has been d e or ought be done lop e I 


;e of si 


Jk iday 

\ tt IIau ra S Ha ocnCEanll 11 Diaoi — 9 C n 
nl a cal pe ti ns 

ttiLUAU C iltmsiCKEt Rand staff— 9 C to-unn r) 
cime 

F day 

J A Brooa d »uff — 9 Oni >ed peaii s* ! 
d mo I auon I eases 


USkPNAU HOSPITAL 
if iy 

tt (! Macyivnev— a Ut I g cat ope at s 
Tttttiay 

D B PsurrER,! it Dea\er and fJinAW 

Gen ral sutgeiy pe at s and d m n t«t on of 
ca'e 

U d id y 

O 1 Mtuxa G C tJ.cEi,DR May and J KEtzri~o 
C n r I s rg ry p li n a d d mo trai ns. 

r* d y 

D B PrurrER J II Dea Mad FowAan IIotTi-9 
C n r»l u gery p at s a d dem l stwn t 

<es 

t ida 

C P Miu-r* ( C V El Da MAVandJ Ktrtit-O 
C er»l s g ry pe al and d mo i all ns- 

MLTiiuDisT rrtscoptr Hosiinb 


F id 

F J Keop od ufl-q r ral rg i> 

R B Reo 5 eb and G C I) -\c — 9 M d c I a pteU 
0 / surg cat pfublems. 


imL.ADFLVinN ORIHOI TDIC HOSPITM 
II dnr d y 

Deforest P tttUARD and staff— g Ope u n* od 
dero traUo of cases 

F id J 

\ Bavet C U. nd t ff -9 Operat s ndd m n tea 
11 Q of cases 


'r.v 


It <Jiu day 

L EST SX TO od UJJ— O Ct 1 ^>“1 F" * 

CtOR E J ScunART* and staff — 0 < *1 't 

Roy tt M I LER— 9- C sar n sett n f ih re J 
chntt penu » for ul no pr 1 p*e- 
Srt*E< « MofiR«£Ai>— I oRpe 1 pe iw a' 


Y tt Mouixr- o 
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HAHNEMANN HOSPITAL 

Tuesday 

L T Ashcra?t, W C Hc^SICKEB. and stag— 9 Oper- 
ative dune Nephrostomj, prostatectomy, transure- 
thral resection, CaulL-ilcCarthy punch, demonstra- 
tion of sacrocaudal block, choice of anesthetics in 
urological surgery Presentation of cases of renal 
pathology, pyelographic studies, vesical neoplasms, 
results of radiation and endovesical therapy, presenta- 
tion of cases urograms and cystograms, a resume of 
experimental studies in cortical representation of 
veMcal 'unction, illustrated, demonstration of path- 
ological specimens 
■I B WrasTER — g Fracture dime 

Wednesday 

G \ NaivLevnrp — 2 General surgery, motion picture 
demonstration 

Thursday 

\\ M Sylvis — 9 General surgery 
Thoius L Doyle — 9 30 Plastic surgery 
Jobes Brooke — a Orthopedic clinic 

Friday 

G K VakLennkp — 9 General surgery 
J M ScHoriELD — 2 Diseases of the rectum 

Days to be announced 

WtLLUit Kistler Gastric pathology, demonstration of 
the Wolf-Schundler flexible gastroscope 

JEWISH HOSPIT VL 

ifonday 

S Rubessohn — 2 Proctology 
F C Hasbiond — 4 Gynecology 

Tuesday 

J B Loivnes — 9 Urological operations 
Behrend — 9 General surgery 
W H Teller — 2 General surgery 

n ednesday 

F B Block — 9 General surgery 
M Behrenb — 2 General surgery 

Thursday 

G J St Asm — 9 Gynecology and obstetrics 
P B Block — 2 General surgery 

Friday 

R Goldssiith — 9 General surgery 
A M Rechtsiak — 9 Orthopedic surgery 
W H Teller — 2 General surgery 

STETSON HOSPITAL 

T uesday 

F A Bothl, j B Mason and John Wole — 9 General 
surgery, diseases of the thy roid 

Wednesday 

Stephen L Tracy— 9 Gynecological clmic 
WtLLUMT Ellis— 12 General surgery 
Carl F Koenig — 2 X-ray clinic 

Friday 

Stephen E Tracy— 9 Gynecological cbnic 


ST MARY’S HOSPITAL 
Tuesday 

Jahes V Kelly — 9 Surgical chnic 
Henry K Seelacs — 9 Surgical clmic 
WiLLTAii F Morrison — 10 30 Gynecological clinic 
Leo j WojezYKSKt — 10 30 Gynecological clinic 

Wednesday 

Arthur P Keegan — 9 Surgical clmic 
Joseph Toland — 9 Gynecological clinic 
Edward A Weiss — 10 30 Surgical clmic 
J J Cakceluo — 10 30 Surgical clmic 

Thursday 

William J Ryan — 9 Surgical dime 
P A McCarthy — 9 Surgical clmic 

Fndav 

Henry K Seelaus — 9 Surgical dime 
H A W’alsh — 9 Surgical clinic 
John G S vbol — 10 30 Surgical clinic 
William J W’alsh, Jr — 10 30 Surgical dime 

NORTHEASTERN HOSPITAL 
T uesday 

T 1 Thomas and J C Scott — ir Fracture dime, motion 
picture demonstration 

Wednesday 

Frederick E Keller and Alfred H Diebel— 9 Gyne- 
cological operations 

T T Thomas and J C Scott — ii Fracture dime, 

motion picture demonstration 
J B Lownes and Harold Lipshutz — 2 Gemto urinary 
clmic 

Thursday 

r T Thomas and J C Scott— ii Fracture clinic, 

motion picture demonstration 
Frederick E Keller and Alfred H Diebel — 3 Ob- 
stetncal clinic, demonstration of cases 

Friday 

T T Thomas and J C Scott — ii Fracture dime, 

motion picture demonstration 

AMERICVN HOSPITAL FOR DISEASES 
or IHE STOMACH 
Tuesday 

F A Mantz and S A Eger — g General surgicul opera- 
tions 

L F Miluken — 2 Surgical treatment of hydronephrosis 
II ednesday 

H R Hawthorne, W W Oaks and P H Xfese— 9 
General surgical operations 
A A Lucine — ir General surgical operations 

Thursday 

r A Mantz and S A Eger — 9 General surgical opera- 
tions 

T A Greco — n Alexander Pfaimenstiel operation for 
retroversion, interposition operation 

Friday 

H R Hawthorne, W W Oaks and P H Neese— 0 
General surgical operations ^ 

A A LuaNE — II General surgical operations 
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WOSIAN^ MEDICM. COLLEGE HOSPITAL 
Tuisday 

J S Ropuan kiid usocut s— 11 Gcnent w £(ty 
Tkarsaiy 

Lu* STfSAsT Cwiu. und Co^stA^c» Vout— 9 Port 
lUU] cLaic. 

IlEiXK J.I Avcttoccr— 9 Trtattnint of buLom na» 

Faith FETTtsiiiAK— a PositrrtdwUOD l«iacu ( uno»(y 
tract. 

Ljda STEWA8I Cociii“jj \\4rd«aUL»«rtiideiBon»ln 

t OB of tnlcresung cases. 

Mascahet Sns is a d £ixano> Balps— > i Stn bty 
clmic Tubal tosuiUat od and bp odot ajetUoos 
A.W Gray Tavtoa—i Punatal uir c 
Catsepli Macpaua -e and I-aiiu FEnuMAN— a 
Gynecological operai bs. 

CATiujaNi Macyarlasx and \ilcikia RiiKCHY—yjo 
TieaUncct of d> futctional ulenne blcedtnc 

MOtNT SINAI UOSriTVL 
J/ Hdif 

M Bcbse. 0.— i ij Cen «] s gcalopcnitoD* 


\MERIC\N ONCOLOGIC HOSPITAL 
Tutiiiy 

Ccoace Jf DotaANCE— li Coal rente a aeop^irf 
diseases. 

CepacsM OoutAiCE—a. Piasbe aur'ery a-d ur erycf 
maligsaaty 

t( tiuiity 

Ccoa E 'I OoaiASCE— ta Confettnce on neoplastic 
d sctset. 

Tk diy 

SttratSi E. TaxcY— 9. Caranoau of utenis. 

G&oact M Daau ce— la Conf reoce on neoplutic 
diseases. 

Geoa cM DoatA c£— a I last csurgtiy and surgery of 

ttuiigc ey 

CEOacc M OdaxANCE— la Coofereac oa s 

bT JOsEIHS HOSIITAL 
r tsdif 

WiusAH J Tacptnu— 9 Ob te tries and sttec 
F HtasT VfAtxa— I 30 He aJue of tb Fotbergui 
optrab o u tbe treatoent of btenne pro'apse. 


T eidjy 

C L Euaso —9 C acral surgical operation 
li tAfsatna— 9 General su gtcal pcrationi 
M Ml CRAT— I 30 Crotogical operau ns. 

If d<w day 

C Majex— 9 Gynccologicid openu ns 
M Coo caHAv—a Orthoped c surgery 
Tk esity 

B Man's— 9 (yncccl gica] peratiooi 
M MiscBAr— 1 30 Umlogicu sutg o 
frtday 

B LaF5B\i'tz~9 General su gical optrau ns. 
if Sehren'p—i 15 Genera! surg ty 

JEANES HOSPITAL 
Tutiday 

RjscoeB Teabas Cxakevce a. Ubiicokb Wiceasb 
S UAsmes Eiaouo F Don'ss, Hoax VVakuocc 
nd B F M KteoT — 9 Applicati 0 of tad ura ( } 

To carcinoma of cervu ( )f t catcin maofiitenne 

fundus. DeznonsUatioas F -operaU t > dutioo 
ndoinetnal biopsy IS benign breast tumors t e tm nt 
f caron r a of sis s 

Th I ii 

Ro'icoE. W Teahah ClasxnceA ttKTcosnr ttiuA«s» 
S H SUNOS EtnoOD E Do«t<s Koce IIauhocc 
and B E MsjeaT— 9 Application cd intostiUal 
radium for csrcin m { b ast abdossino-penneaj 
rtsecii n f i tlusn D«n nstrations Eflects 01 
radiat oa on tumor cells the ordin ry case of caoc 
patient treatment of wre o m i fuo 1 e t a I 
geo Uba. 

ST VlNCENrs HOSPITAL 
IF«f day 

V,THTtM F Moaarsos — lo Gonorrb of the fonal 
tract iriti coropheatwofc 


ntdiuday 

CaAitu.< P Nassa.^— 9 Cenera] su geo' 

TkkTxday 

UauAii J Tsrciii-u-9 Obtieincsando'nrtotogv 
F lIiasT Maiei -10 30 The saJue of lie Foio riiJ 
ope 1 OS in ibe tKsiment of i rue prolapse 
MesttM FtA-MOTN— 1 Aaerplaaajonofprmwhs* 
mortabty u acute appendioUt. 


futay 

\ ts T C BuibUt— 9 General surgeir 
CuNTov S HtaanA-u—io jo Cen tai rg rj 


WOMEN S HONfEOPATlUC HOSPITAL 
ruerday 

F L iinCBES— 9 Cyaet 1 gical dime. 

B F BiscoE— t Obstetrical dim 
J K ReeaxsTES— a Surgical dime 
Iteifneidey 

R W LaUS— I Su gical dm c- 
TkMtsday 

Lawbencx GomaacBta— a Proct log) 
fnday 

% C llxacxx— 9 Gynecol gual dime. 


CERJfANTOtVN HOSPITAL 
Tutsd y 

E B HODCE W B STAXTlsy D WlXDXxandR S 
Aisrou— 10.30. 6 aeral suryped dime. 

D» McLAOCHUvandS S. WooisTQ»-t JO. va om 

eiA cUne. 

Bed aiay 
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HOSPITAL Ot UNISLRSITY OF PEN\S\I.\ANI\ 
Monday 

CeoK^e CoAtes ad sUS— > OtolAO^K 1 S op 
e all ns 

Horace Wiluaus— Ol i ryngologcat penttws, 

T sdoy 

Gabuel T CkE»— 9 Broiieho<icopic clift c 
CcoECL At Coates a d sUS— Dtmo simton oI oto- 
laryngologica] case and conic enoe 
T B I10LLoi\A\ ard staff— 2 Ophtiialmal gical surge y 
A G Teweli. — 2 Ophthalmol g cal s ts**y 
Alfsep Co\ as — 2 Ophthalmulogical s tg i> 

W HEED Fa\— 2 Opbthalm ! gical s cge y 
P J Hodes— s R «nlg n I gy 
Jaufs a Babbi t — 30 OtoUryngologieal cUn c 
Ho ACE UaUAiis- 3 OloUrvagol gical ch i 
UeJ <J y 

O CA» V Qat on — 10 Olol ry g I g cal d hic dem 
oiuttai on { natQzrucal and dis.eeU a matetiaL 
F R. CtAEk and ass ciatea — Alicr sc pic dt no stia 
t on f t eacUons (oUon ag surgical injury IC 
ds seen n t a sp t at bambe s installed n a abb i s 

CzokCE M Coat s and staff— 2 Otalai)ng log al 
p tat on 

P U Caufbeu.- 2 Ot la yng 1 pc 1 perauoo 
Tl d V 


- _ - - Opni. .... 

W LFUD F& —2 Ophtb la I g cal p« ( ns and Icm 
on t au Q i es 

V C Feitu.— Opblhalmologi al peralt n nddtm 
nst all n I cases 

\LrtLtD Cut A — Opbih Im I g c I operai i ad 
dem nst i cm f cases 

( LOBOC M Co te nd t a Oiolaryngolog < 1 

coni tcac 

b P ?e\t 80S * 3 — N op! STS f pa a sal s ousts 
Kass M HotsES— 30 Tlecaiaon old 
KiCHAao \ Kta —3 Sasai $u g ry in all ig uid id 
als 

EoHASO H Cau bell— 3 3 Status lympb ( c s 
H r ScHFNC —4 Cb n c ph o gt ' ® a 

f idiiy 

Geobce M Coaws and taff— 2 Ot t ryjig 1 gcal 
pe at ns 

Karl M U oser— Ot la ytig I gical petal ons 
T B Hollow v and sUS— 2 Ophtb Im 1 p al urgety 


. Id n 


la 


HAJLNEMANN HOSPITIL 
r«<r d y 

IL S Weaver ndsiafl— Ol Urjng I gcal bnic. 
fl line rf y 

11 S Weave nd staff— Ot I ryngolopcal d c 
r Jay 

H S WtATaa d taff— 2 Olol r>ng I giCalcUnc. 

O > t be a nounttd 

Frank O Na le- 2 30 Ophih Im logical perat na 


WILLS HOSPITAL 
M nday 

Fra. a. C Parefr— 2 Ope ati ns 
Tho!* s a O Brirs— 2 Oiy cbnic 
Tut day 

Staff— 9 Dry cUnic 

Aureo Cowan Sbt lamp tecbiug e 
Milton J Guscou Un sual e t rnal diseases 
EDXmv B Spactb Plastic s rgery f ih > I ds 
L irniON t Aepleuan Tesuog 1 t phot as 
Walter I Lilue The locali mg alue 1 isud 
held changes. 

f«As.<3sI{ Adler— Opetsuons 
11 edne day 

Staff— g D y cluuc 

Aureo Coran SUt lamp technique 
M ETON J Cuxou. tin sual ext mal d ceases 
1 DviUNO B Seaeth I last C urgety ol the ej 1 ds. 
LEiCinos F ArPtXUA Testing 1 r phonas 
Cmutxs R Heed Fund s dugnosis. 

Walter T Lilue Th locali g alu ol isu I 
feld changes 

Thowas a O Brie — Dry clmic 
f RA.NR C Pa e£b— 4 Op r tiens 
n J y 

F H Aon —t Operations. 

F iJay 

TicjuasA OBatEV— 2 Op nt ns 
F C Paxeer— s 30 Ope 1 0 x. 

GRADUETL HOSPITAL OF UMVELStTV 
OF PENNSMVANIA 
U nd y 

Halts Bvnxi Wisuav C UMb H R** L Scan* 
and tall— Rhin i onh I P* 

and dem nsitaUon of a es - r, 

Waite* Roberts Hekrt Dust FASSsnd uff— Ota- 
1 g cal cl c cp lions and moti n pict d m 

0 (ration. 

Fniiday 

Gdorcc M Coa xs Ben/auin II Ssisfec, M V uv 
TIKE Muler and staff— 2 Ot I pcsl tins ope 
uo s and d mo t ati n 1 cases. 

GborceM Co te Samuel R Sulurs Jr Herba 
B Cohen and Romeo \ L twoo— Rbm UofE®- 

1 gical dm c, ope at as and demonst t l eases, 

Benjawin H Suu te KtRlIAN B StOTLl 

SlilKBERC and Alboii I Mow ONT— N ok 
t I giiud eianuoatioBL 

U td esd y 

octioeB WOQO Sam eiCohe. rrauE Sro t Fwke 
O Hekoricrson Georoe t Jo i sos and tau— » 
Olol rvng I g cal clinic nasal plastic gery 
LvniEa C Peter — 2 j Opblhalm I gical P<r*t “ris. 

COOPER HOKl ITAL 

(C 7<i>en N J) 

Moni y 

J S Shiman and staff— 2 Ej s t, ty 
U JrKji y 

O R Kune L. B Hirst a d J P Bre n i-i 
and th 0 t s rg ry 
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ST JOsLPUS HOSPITAL 
ifradi; 

\ttBuu Wucii'f— » OtoUxytiol gy 
Tiu Jjy 

Cot:!>wc.s T iIcCAsm— j OtoUijng logj 
li tdneiity 

RouLKT L. Oick.5oii— » OtoUrjujology 
Tkufsiiy 

TbOua a. O Bsits — j Ophlhitaotogy 
Friday 

Tn^uAst Co\t.N— t OphllialmoJogy 
CoAxua J tSf— j 0{MhaJtn Wgy 

MlStRICOkDIA HOSPITAL 
il nJjv 

J R. BitXN AN—) Nual hypetnlbuu (RAtincnt by 
unc ouatioa 

K tdnesiiy 

G B««. Oro cli0Kopc c'uu£. 

TAu tiijy 

C T McCabtoy-'} TbiKcuc o( Ut riJuou»tbom 
bgu» «iU> t CO ty 

F ity 

} \ Loms -i Mist idrctomy 


ST M\RVS UObPlTM. 
Tiusday 

> OpiAiiAliD \c5y 
li dMjdiy 

FfASkK J ilwnY— J OpbiL Imciloiy 


ri siiiiv 

WilUak P Caaoy— Is Ot limjj lojy 
E J MvBnis— o jft Oi Uis-tiEt)\OT> 

R. X *^1 Do\ tliY"— > OphUiAlcaoIogy 


f rtii>> 

>KAA«:j 'ftiPOY— » OphiMm s> 


vBiscTON Jiospira 

WAtTcxHiiCasoVAodiUff Dcm Qxtnu iaOiul<;>gua} 
ke«catcb Lsbontoiy Vp^^ntu ani £ ntnl o^uip- 
tnefitTcniutedf Tcond cUog « puimcni«S\n tuzi 
lv>n (ID phya io^oflb u cxpenmtbt till U 
loo< to deal nslrtie the lechsic^ appruich Id t> 
Atady of both t Asd boae coad ci> a. 


tM\ERSm 01- IE.\\S\L\^MV 

HfJ li y 
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I u>Uo'D»DhipCAl AD lamiul tMiEnU 

ailLDREN S HOSPITAL Of DREXEL HOME 


PtSNS^U L\L\ HosriTa 
Tuiiiay 

L fttuC Lm nd US-' i Oi I p«ntu>u 

nd ilcffio It atkoa ( cama 


D ytlti t "0 lui 
)Uuii Cvnxk. MmUihJi id cbildrtn. 

J A. « 8Bift The ph)Uem» 6( the WM Md thtoil U 
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fiJj 

L BYiaC fttsand Utt— i OiuUryngoi gtcai peuu « 
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I ul uut my f th pa anaul tto k(. 
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BROAD STREET HOSilTa 
TJiondiy 
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cUiuC 


WOMVN s MEDICAL COLLLOl HOSPITAL 
(I JiKidjy 
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TACLC I-GRO'ia MORTUm W BREECH DEUVER^ B\ YEARS 



Breech <lelisety tbuelore occurred w j 07 classitication or causes Of STitLBtSTHS 
pu cent of all births during the 5i >ear period neovatae deaths 

Table 1 indicates the gross mortalily m 
CROSS MORTAJjTA IN BREECH 0EUVERY btccch delivery at the Boston t-MUg In Hoi- 
0{ the % 242 infants delivered 92a left the pitaldunng the years covered by this surve) 
hospital alive jao v.eie discharged dead ol To aay student of birth fatalities it soon be 
wlucfa 163 Mere sliUborn and 15? ‘I‘*d in ibc comes evident that cases lend to group them 
ntonatal period The gross morlalitv there selves into various categories from a dinicaf 
fore Mas 25 7 per cent or stated in another standpoint Thus certain babies are stdibora 
manner there Mere 131 stillbirths anJ 126 following intra uterine death at '^me inten^ 
neonatal deaths per thousand brteda births befotelabot occurs andaretherefotedehvered 
Figures are available for the years 1924 10 a state of maceration others are congeiu 
through 1934 corresponding exactly to the tally deformed some arc boro prematurely 
second h-i^f of the period covered by this sur before any hope of viability can be M 

vty Mbich mdicate that in the general ina pected certain others succumb to the 

dence of all hospital deliveries 62 stillbirths chaoical hazards of the birth meroani m ana 
and 22 neonatal deaths occurred in each a few are stillborn or die of the effects of aco 
thousand births (t) These comparative fig dentd complications of birth or of condiuw 
urt serve to show the marhed increa e in entirely unassoaated Mith delivery « j j 

to which the infant is exposed b> the arcum grouping of causes of death can be effee r 

stance of breech deUverv along clinico anatomical lines with a lair 
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TABLE V— GROSS MORTALITY W BREEUI DELIVERY MIONG PRLMYTURE 
MATURE INFANTS-INCIDENCE OF PREMATURITY 


LMMATLRE Y.Mi 



The gross mortality in premature infants in 
this senes ma} be rc^oned cither os 167 still 
births and deaths m 246 premature infants 
dehtcred or as 192 fatalities m 271 dduencs 
The gross mortahty therefore is either 67 8 
per cent or 704 per cent Ehtnmatmg the 
stillborn the neonatal death rate amounts to 
55 8 per cent or 56 8 per cent respcctitely m 
the weighed and total groups These tigures 
are considerably m excess of the j8 per cent 
neonatal death rate among prematures in the 
hospital at large for the penod 1923 through 
1933 (4) 

Tabic IV indicates that among premature 
breech bom infants stillbirths and neonatal 
deaths claim more than 30 per cent of those 
n eighlng Itss than 3 pounds 8 ounces The 
neonatal death rate among live bom infants is 
albo m excess of so per cent below this birth 
level (Table VI> That the same mortalit) 
holds m general for newborn prematures i 
also shown in fable VI (6) N\hen however 
ihcweight of the infant exceeds this figure the 
nsk of birth decreases much more rapidly 
with increasing poundage m m/anfs m general 
than In those bom by the brccch 

The conclusions to be drarni from our fig 
ures concerning ibc incidence of prematurity 
in breech bom babies and /rom thegrftssroor 
talityin this group may be expressed as follows 


I Prematunty’ occura at least tbrea tunes u 
fre<4ueDtiy m lofanu born by the breccb as le neii’ 
bom infanta in eeneral 

a Three pounds and S ouneea is the mio num 
leigbt level at which a ptemature newborn baa an 
even chance of survival whether boro by thebreecb 
or any other mechanism 

3 Breech delivery of ptematute infants 11 ssao* 
ciaied with a higher mortality in weight groups 
above ihe j rmusd 8 ounce level than is to he found 
10 delivery of premature infanta in general la $ niUr 
\ cght groups 

4 Not only is prematurity an important factor in 
the gross mortalitv of breech born bab es breech 
b rtb IS ao equally imporunt factor in the mortality 
of pierraiute babies 

Gross mortnUly among tmnnilure m/onfs lo 
this senes 146 babies weighed between 53118 6 
pounds at birfh Twelve were stii/bom and tr 
died m the neonatal penod fhc gross trior 
talilj was therefore 16 4 per cent of weighed 
infants and the neonatal mortabt) wa‘‘ 8 9 
percent of babies bom a/iv c 1/ w e srbitran}} 
assume that the 5 unwtighcd infants fxirn ^ 
tween 8 and 9 months were immature the 
figures arc rc«pcc{i\elj ig jier cent and 10 2 
per cent Since general nconataJ morta’iiy 
for immature infants in the years 1932 and 
•933 3 i per cent (6) it is endent that 

breech presentation increases then bof birth 
for the immature infant approximately three 
fold 
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.... .-CRVOC 

m \f ATtIRE. AND M \TUKE .,=============p===^ 

l'"" I I I . . 1 



Incidence 
Premature infants 
Immature infants 
Mature infants 


By weight % Total delivenes.7o 
41 7 43 3 

x6 5 « 

7 M T 


Aiaiuic 

'T ui TV which uncomplicated deliveries is presented in TaWe 
other than that shown in Table IX, wMch shows, m marked contrast to the 

summarizes the incideiice of P^e^ature imm - XI, 

ture, and mature of ^ The crude mortality i" 

mortality in each grade The incidence 
43 3 per cent of premature infants in ttos 
group is to be expected, since not oijy ^ 
many of the complications, such as chronic 
nephritis and syphilis, predispose to 
ture labor, but others, such as toxemia and 
placenta prmvia, often require tenmnation of 
pregnancy a considerable tune before term 
Table X (7) shows that the dangerous com 
plications of placenta prievia ablatio pla- 

centie, and prolapse of the cord are no y 
^7* . J rP«;np.ctlveiVy as 


:S irom xciuic x-tv, 

1 The crude mortality in the group was 

18 3 per cent . 

2 The inadence of premature infants was 

1^7 per cent 

3 Of the premature infants 62 i per cent 
failed to survive 

4 In the immature category 14 2 per cent 
were stillborn or died 

5 Mature infants showed a crude mortal- 
ity of 9 5 per cent 

Table XII shows crude mortality among 


centie, and prolapse of the cord n y group by birth weights The 

three, hve, and five times, respe ^^^ve obtained is less regular than that shown 

frequently associated with breech P , Table W, but is m general similar to it, 

tioS as with pregnancy and l^bor m general « Tabl%i^ 

but ur. also m f Se 3 anH Po«na Rto>'P= 


uut tire a-ibu iii ^ 

higher mortahty among the newborn 

PETAL AND NEONATAL MORTALITV IN SIMPLE 
OR UNCOMPLICATED BREECH DELIVER 

The preceding paragraphs have demon- 
strated the tremendously increased ns 
the infant in breech delivery in cases m w 
pathological pregnancy or labor co-e 
Analysis of 970, or 78 i per cent, o 
liveries in this series, in which pregnancy 
labor were free of the dangerous comphea- 
tions herein mentioned, mdicates that crude 
mortality among the newborn was i 5 P 
cent, a figure appreaably lower lh^° ® 8 X 
mortality among all deliveries Tins gxo p 


the 3 and 3}^ pound groups 

table X — INCIDENCE OP PLACENTA PREAIA, 
ABLATIO PL ACENT E, tAND PROLAPSE OP THE 
CORD POUND IN BREECH DELIVERA AND 
IN GENERAL 


Patients delivered -ftith 

Breech delivenea 
Ml paUeats 
delivc-cd 

Incidence 

Vo 

ilortabty 

Cf 

0 

Pbceota prarvna 
■\bbtio placentae 

3i 12 x 9 

1 d 

St S 

31 

2 3 

■’4 2 

Prolapse of the cord 

zg 1219 

2 3 

S5 t 

General coa-ecutivc delivcnes 

All patients Ircdcncc 

Paticntsdciivcrcd'Biith deUvciol ‘*0 

Mortality 

PUceata prrv la 
VblaUo piacenlx 

30 15, 

0 

j7 9 

i.o -0 "3X 

0 ,7 

Or s 

Prolapse ol the cord 

33S 07,70t 

0^0 

400 






T \Bf ^ W -ilORTALn\ IN LNCOitPUCATtD BREECH DELIVERY IN PRlillPAROUS AND MULTI 
I VROm SINGLE VND MULTIPLE PRE0N\NC1ES TOR PREMATURE IMMATURE \ND MATURE 
INFUNTS 


PraoMiou S "(I*!)*)* X* 
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TABLE VMIL— CRUDE AND CORRECTED MORTALm UNCOMPLICATED BREEai DELDm 

mVTLRK J\.F4VT«1 
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TABLE XIV- CRUDE AND CORRECTID MORTALm IS UNCOMPLICATED BREECH DELIVZRA 
(MATURE LNFAVrS) 

Pn&kp4f«u SafifU Mdet 



TABLE MV—CRUDF AND CQRKtCTED AIORTALITA IV UNCOMPLJCATCD BREECH DELDERY 
(MATURE INPA.'m) 

M t p«fO>u Stofl acicft 



<!.ame finding and have accounted for it by account for the greater motuhty in mature 
'Stating that tnuUipaiffi are more apt to give infants born by multiparous delivery 
birth to large and overdeveloped infants Out Tables WI and \VII show pnmiparou 
ngures bow that inulUpaious sm^c preg and multiparous single deliveries respectively 
nanaes resulted in the buth of 42 4 per cent recorded when possible in blocks of too mth 
of mature infants weighing over 8 pounds the crude and corrected mortality m 
whereas of mature infanta bom of pnmipai® block Again as in Table \IV the trend of 

only 355 per cent occurred in the higher mortahty in recent > tars has been downward 

weight groups of 8 pound and above Of Crude and corrected niortality »» mrrtiilitre 
these however the corrected morl^ty among and wolure tnfanls born by wtcomplnaUa 
heavy hr t bom babies proved to be lo x per breech delivery The tmal groups to be ana 

cent while that among habits bom of mnl lyaedin this survey are lhesenesofinimat.-e 
tipar® was 7 7 ptr cent The factor of over and mature infants born near or at 
development in this senes therefore did not uncompheattd brccdi delivery The latler 
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are the cases which correspond most closelj 
to those reported bj other authors in their 
statistics of corrected mortality, although 
some by definition include iniaiits classed 
m this study as immature We have seen, m 
Table XI, that mfants weighing beUeen 5 
and 6 pounds are subject to a crude mortality 
of 14 2 per cent, and that 9 5 per cent of 
mature newborns fail to sunive Tabic XIII 
shous a corrected mortality of 10 per cent 
for immature, and 69 per cent for mature, 
mfants 

In Table XVIII the mature infants in this 
senes are arranged, so far as possible, in 
blocks of 100, to represent the trend of mor- 
tality during the 22 years surveyed Once 
agam the improvement in results of recent 
years is impressive 

The same block arrangement of delnenes 
is shown m Tables XIX and XX for pn- 
miparous and multiparous single pregnaii- 
aes^ 

To summarise, therefore, the mortality fig- 
ures for immature and mature infants born 
by uncomphcated breech deln^ery, we find 
that 

t Of 816 such newborns, above 3 pounds in 
weight at birth, 83 were stillborn or died, a crude 
mortahty rate of 10 i per cent excluding the de- 
Iivenes of macerated and grosslj malformed infants, 
the corrected mortality was 7 3 per cent 
a Babies weighing more than 5 but less than 6 
pounds at birth showed a crude mortality of 14 2 
per cent, and a corrected mortalitj of to per cent 
b Mature infants over 6 pounds at birth yielded 
a crude mortality of 9 s per cent, and a corrected 
stillbirth and death rate of 6 9 per cent 

2 The mortality rates among mature single 
infants, both crude and corrected, have shown a 
marked decline dunng the > ears surveyed 

SlTilitARY AND CONCLUSIONS 

1 A review of 1,242 breech deliveries m 
the Bostou Lying In Hospital, beginning with 
the year 1913 and ending with the year 1934, 
IS presented 

2 The gross combmed fetal (stillbirth) and 
neonatal death rate was 25 7 per cent 

3 It was found that m 272 dehveries, or 
21 9 per cent of the total, either the preg- 
nancy was pathological, with such comphea- 

‘The mfants born of multiple pregnancies are too small vn number 
to mabe thi^typc of anaK 5ii» of \ alue, but the corresponding ioforma 
lion may be obtained m Table W 


tions as prc-eclamptic toxemia, eclampsia, 
nephritis, sy'pliiiis, diabetes hydramnios, etc , 
or labor was compheated by such conditions 
as placenta praivia, ablatio placentae, or pro- 
lapse of the cord Since the crude mortahty 
m tins group w'as 51 8 per cent, the effect of 
pathological pregnancy and labor as an im- 
portant factor m the high gross mortality’' is 
evident 

4 In the 970 deliveries uncomphcated by 
pathological pregnancy or labor as above de- 
fined the crude mortality' was rS 5 per cent 

5 Prematurity of the infant was common 
in both groups and contnbuted in no small 
measure to the crude mortality in each Un- 
comphcated deliveries produced premature 
mfants m 15 7 per cent of the cases, with a 
crude mortahty rate of 62 i per cent, patho- 
logical pregnancies and labors resulted m the 
birth of 43 3 per cent of premature infants, 
witli a crude mortality rate of 82 2 per cent 

6 The risk of breech delivery per se should 
be computed only from cases in which un- 
comphcated labor occurs Nevertheless it 
should be borne in mind that this series shows 
the inadence of placenta prievia, ablatio pla- 
centa, and prolapse of the cord to be respec- 
tively three, five, and five tmies as frequently 
assoaated with breech presentation as wnth 
all types of dehvery’ 

7 In uncomphcated breech dehvery the 
crude mortahty resultmg from prmuparous 
single pregnancy w’as iS i per cent, from 
multiparous single, 172 per cent, from pri- 
miparous multiple, 243 per cent, and from 
multiparous multiple, 23 8 per cent 

8 In correcting the crude mortahty figures 
m this series, the only cases excluded are 
those resultmg m the birth of macerated m- 
fants and grossly malformed babies Usmg 
this standard for uncomphcated breech de- 
livery, we find that the corrected mortahty 
was 13 6 per cent among 916 newborns, sub- 
divided as follows 53 6 per cent for prema- 
ture, 10 per cent for nnmature, and 6 9 per 
cent for mature infants 

9 The mortality figure of 6 9 per cent, 
therefore, represents the risk to the hvmg’ 
undeformed, full term infant vi utero who is 
destined to be born by pelvic breech delivery 
m the absence of pathological pregnancy on 
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ON THE DIFFERENT FORMS OF NON-GENER/VLIZED 
FIBROUS OSTEODYSTROPHY 

nii. Lqcaluzd, IIIL Dihusk Monostotic, tiil Unilateral and the JUonouelic Form 
LRNSl I RrUXD,* M D , r \CS, v\u C U MLri'LRT Ain imi , r t 

I ron. the S.ntc Vnm of lo-., Dep^utm ou of Or.l.o Gco’rol ' 

T he question of localued (non-general- sta"e of nhlpn-rmco nr, 1 

ized) osteitis fibrosa is still very enig- by Pommer L an 11,11?^^ ’^.‘"'Y^^'/'^^roduced 
matic despite the fact that durmg the P^tholo^^Bone s^S 
last two decades a great number of invcsti Hhr>n “ssue jields to this augmen- 

gators ha\ e tried to arm e at greater clearness and bv hvdmn? osteoclastic resorption 
From the pathologic-histol^ncal Aueupomt bol marrm. h ^brous 

the question is relatively simple in th^ more f 

common cases, but a conclusfve diagnosis is of the iiist 

i-- "1 - - - a^nosis is ot the just mentioned interpretation because 

Oi the relnfm^lir 


— w^w., vt: uiayiKJSis IS 

by far not ahvajs to be made merelj^ on the 
basis ot the microscopic stud} of a few slides 
The lustological picture of osteitis fibrosa is a 
too trequent response of bone marrow to 
different damages and stimuli It may occur 
in a number of essentially difterent bony dis- 
eases, as inflammatory, neoplastic, metabohe, 

iincl Simnle merhnnirAl 


nf th^ rJnf because 

of the relatively frequent observation of spon- 

and becaufe of 

men? surgery and X-ray treat- 

ment Thus, we quite often find the topic of 
localized osteitis fibrosa treated in textbooks of 
surgery with great confidence and optimism as 


*u.uaiiuuaLUi y, iieopiaSClC. lllCtabOllC tar HQ 1 as 

and simple mechanical disturbances, so that Nevertheless everv 

the lustological diagnosis of osteitis fibrosa ence with cases of experi- 

quite often may in the special case be more knows that snrh L ^““J'^ed osteitis fibrosa 
ob,cu„„g than daa„„s u^p It at leas? XVot S/! "!<> - 


obscuring than clearing up It may at least 
hide as much as it reveals In a great number 
of cases it is only a symptomatic but not a 
nosological diagnosis 

Nevertheless, there is no doubt that a great 
deal was done by investigation of pathology 
anrl (-h 


well as one would expect W Th^ttoot 
descriptions Local recurrences are quite fre- 
quent and functional unpairment of the af 
fected extremity is by no means rare Thist 
especially true for the group of manf- r-oii 
tumors, Avhich m many resoects ^ 
diflerentivfrnm act quite 


ucdi was aone hy investigation of pathology, tumors which m ° ^ ^lant cel 

and the recognition of localized osteitis fibroTa diflerently from simSJcf. 
in all Its forms as an essentially benign lesion For this discreoanct h osteitis fibrosa 
signifies a great accomplishment This seems timism and greater ref textbook op- 
to be especiaUy true for the giant cell tumors thought it worth w'e 

or browm tumors which nowadays are con- rial of localizer) mate- 

sidered by the greater number of pathologists observation m the 
as granulomas rather than real neoplasms Departments of the SK^e?/ Orthopedic 
According to Lubarsch and many others, they We do not mfenrl University of low^a 
develop following extensive hemorrhage in the study of the Datholoir, ° ^ detailed 

bone marrow The resorption and organiza- good nmnber of thi-f ^ 

tion of the hematoma occur with development to histological examinah have come 

of non-specific granulation tissue, ivhich may of greater mteresf- ^ Neither can it be 
^sume tumor-hke appearance Similarly, the the X-ray findimrq e’^tensively 

cystic forms of osteitis fibrosa have been ex- done too frenncnii, aEeady been 

plained also on the basis of an extensive hem- excellent arficlpc , ^ , ?■ Sciod number of 

mhage the bone marrotv, leading to in- Is “he dLsSln Our mam task 
teased pressure within the marrow spaces and was planned to ores ^^® rlifferent lesions It 
®pmrment of the blood circulation, especially one paper for entire material in 

0 the venous flow, von Recklinghausen’s giant cell tumor<; tbe 

irlonda Medical Center, Venice Florrda. ^ reported Separately 
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Wc have divided our mattnal of 25 casi^ 
into 4 groups 

A Cjstic and solid localized lesions of 
osteitis Hbrosa (8 ca cs 
B ^IuUlplc localized lesions 3 eases 
C Diffuse monostotic lemons 2 coses 
D Ostcodjstrophia fibrosa unilatcralis 3 
cases 


GROUP A CVSTIC AKD SOLID LOCALIZPD 
LXSIONS OP OStSltlS TIBROSA 


In group A the c> stic and solid localized 
lesions of osteitis fibrosa th re uere tS eases 
9 malts 9 females The a^es ranged from 3^2 
to |3 years the aserage being 11 i years 


First 4(4 of 1 / 

Se d dee d of life 
7 ^ 4 4 eadt of bj 
T th dcud f lie 
L fib d c^« f U( 




CVSUISTICS ACCORDING 10 LOCALIZATION 
Lpper Mctaphysi of th llume ««— 4 Ca « 
Case i Sixteen ) eat oM bo> who 3 nciVs before 
admiss on h Ic plaj mg hall felt a snap m the r ght 
roulder and could not u e ha arm after that 
\ ray pictures sho sed a c>st c dcstruct \elt on in 
the upper cneUihjsis of the humerus an! a path) 
logical fracture w lb g od callus fo mat on No 
foUo V up 

Case 7 E ght )«ar old bo\ fell 4 month before 
admission a d compla ned of some pa nlbefiJit 
rm which cleared up soon Three eels before 
admission he slipped and fell forwa d on bs arm 
There was a sudden moder le fa n ilh dsabhty 
N. rat pictures showed a b g c> t c area On the upper 
m taphtsis >f the humerus the t rtex s brolen 
through ft one place and re nforced fay pen steal 
bone s gns of a heal ng path log cai fracture At 


opmtoQ the c\st m the humerus was found filled 
t ith brown sh gelat nous material of the appeatarce 
of an older Wo d clot rhec>st all s formed 
a U\er of gcanulauon tissue tarji g m ihicWss 
Careful curetting was earned out the « nd wa 
caulcriicl with 95 jer cent phenol and taseline 
str ps and shoulder spica were applied 

One j ear after operation there \ as tree moti nin 
the shoulder joint and strength in the ngM arm sas 
coming back Patent \as clmicaU> iiipro\ed 
\ ray ( cturcs at three d fferent occasions sho ea 
that after curetting the cjst gradually became 
smaller the cortex became stronger but there still 
remained a \ery hg catnty and it seemed doubtful 
whether It i oulJ cter fill in cctirelj 
Ca E 3 IJeven year old boy had quick bony 
consolidation after fracture of the right humerus 
} years before a {mission Two years preno sJy 
he fell and fractured the right bumcru \. ray p c 
lures sbo ed a multilocular cystic lesion in the upper 
melaphysis of the right humerus w th widenng of 
the shaft and thinning of the cortex from i (iun. 
latient was submiucd to \ ray t eatment (fi e 
senes \ ithin 1 > car) The rotntgtaogcams taken at 
d fleient stage of tbe\ ray treatment show gradual 
improsement nth better calcficalion the cystic 
areas are filing m and the cortex is becoming 
stronger the shaft s getting more and more straight 
Ca £ 4 A bov 7 \ears old had a fracture of the 
leit humerus 15 months before adntiS ion— a Ight 
injury Fracture wa reduced and imraobdi cd (or 
6 weeks IJm 5 Dg was fio^ Tie dav of admi ion 
patient (ell ag m on h s shoulder and re fra tuced 
the humerus 

r tient brought the roentgenograms take at 
time of first injury which sbo ed a typical petuK 
of a sharply oull nc 1 cy stic area 0 the upper metapo 
y j of the humerus and a recent traas e s Jrsc 
tute through the cystic area Nme month late t e 
cysthad ncreased to thelenglhof a inches There 
y as go d union of the original tracture and htgin 
n ng >ig niiation of the cy st by bony irabecu Ci a 
At ti ne of adrmss on a fresh suhper osteal fracture 
coufd be seen runnirg through the cj st c area u fh 
lateral aogul tion f the fragments latient as 
mmobihz^ in should t sp ca One y car J ter excel 
lent healiog 1 th ood c rrect on of the dcior/niti 
was prescivt The cystic area had eat r Ij 0 
appear d an 1 there \ s only s c y si ght ifrCfeUla i>> 
of tie bony structure 

Case f bone cyst in the upper end ftiehn'ers 
Ilh two patholog cal fractures Treatment was oj 
ramobihxation Tl e frst fracture \as foho e W 
ncrea c in sue of the cyst the second by ex cieDt 
heal ng 

Uppe ilctaph) itcftteFcm r — SC « 


scars dull and aching pa o as noted n leu n p 

yeU sntusle pasm \ r y pictures sho ed a ns 
10 ifcer gion of the g cater Jrochantet ell 

and of the size of a as cent p ece 11 p was im 
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-March 19, 19^4 Julj’ 26, 1934 October 12, 1934 rebruat> i, 1935 
Fig 2 Case 3 Boy, ii >ears old Cystic lesion of upper iiietaph> =is of humerus, 
Math considerable improv ement under X-rav therapy 


mobilized in a plaster cast Four months later the 
cyst uas filling in, 2 years later the roentgenograms 
revealed normal conditions, with no cystic area 
Cast. 6 \n It year old boy' had hmp and pain 
in the right groin for 9 montlis The X-rav picture 
showed a cyst in the neck and the upper end of the 
shaft with incomplete fracture The parents refused 
to have the child operated upon and a hip spica cast 
was applied Seven years later patient was feeling 
all right He had no pain, hip motion was limited, 
and there was some limp No roentgenological 
check-up was made 

Case, 7 A year old girl had limped for i 
month following a fall The X-ray picture showed a 
cystic area occupying almost the entire neck of the 
femur with some periosteal bone production, e»- 
peciaUv on the outside of the metaphysis -A long 
hip spica cast w as applied Si\ months later the cy st 
had enlarged and the bone was definitely blown up 
I here was no break in the cortey One vear later 
(2 years alter injury), good healing had taken place 
with better calcification and a coarse system of new 
bony trabecula 





March S, 1034 


\pril ir, 2935 

1 ■) Ca-c 4 Boy 7 years old Batl olo,,ical Iractui 
Ihrou h t\-tie h-ion m upper inctaplnss ol humetu 
tiood liealiii„ under conseraatiee treatment 


Case. S A 10 year old girl had a fracture of the 
upper third of the femur, at which site she had had a 
fracture before X-ray pictures showed a big cystic 
area in the upper end of the diaphysis y\ith patho- 
logical iracture and marked y'arus deformity There 
was inward displacement of a piece of the inner cor- 
tey The cortical bone on the outer side was yery 
thin -A double hip spica cast was applied X-ray 
pictures, 3 months later, showed good bony healing 
with filling m of the cayity and a good deal of the 
deformity corrected One year later patient started 
to hmp again Roentgenograms reyealed slipped 
cpiphy sis 

Case g A woman 28 years of age, 3 months be- 
fore admission, yyhde doing ordinary housework, be- 
gan to hmp Motion m hip and knee was quite pain- 
ful Immobilization in cast and bed rest were main- 
tained for 3 weeks X-ray pictures at admission 
showed a very extensiye destructiye lesion m the 
upper end ot the femur \yith eytension into the head 
There yyas a pathological Iracture through the neck 
with marked coya yara deforimty The cortex was 
thinned, but was not broken through T here was no 
pcnosteal bone lormation A hip spica cast yyas ap- 
plied Roentgenograms i year later shoysed good 
bonv umon at the site of the iracture There yas 
better calciUcation in the cystic area 



Septenber 17, 1927 February, iq-S February, 1929 


Ii, 4- Cast 7 (juI 2 ' years old Cysiic liu. on n 
upper mtlaphysis o, lemur Gotxi ctaling under con- 
sen am e Utalniem 



Velum* 


p Urfuag* 



Case io A i : j ear old bo> bad a i actuce of ihc 
ngbt femur 3 months betore adm ssion to tbe bosp 
tal Six jears preMousIy bo bad had a fracture at 
tbe same site \ bicb healed perfectly Roentgeno 
grams showed a large mult locular cjslic leson in 
the upper third of the femoral shaft urth marLeil 
varus defcrmitj A subtrochantenc osteotomy as 
performed to correct tbe varus deformity Six 
months later good abnement rtas present with m 
creased density of the cystic area as a sign of heal ng 
tendency 

Case ii V 5 >ear Id bo> had bad a limp and 
si gbt bmstat on of motion in tbe right bip for tbe 
last3neebs Roentgenograms sboned ab g c}st n 
the upper end of tbe femur i to i inches m di 
ameter At operation a large cjst of tbe size of a 
hen s egg nas opened below tbe greater trochanter 
scraped and cleansed w lb t ncture of od ne and 
alcohol A plaster cast as applied Recovery was 
uneventful Patient was seen again 5 >ears later 
when be had no shortening no limitation of motion — 
dinicall> perfect result Vo \ ray check up was 
made 

Case 13 A 6 > ear old bo> had had a Lmp for i 
month Roentgenograms showed a uich]ongc)st c 
lesion in the m ddle and lower part of (be ne^ of 
the femur ^o pathological fracture was noted At 
operaton the c>st was opened The walls wee 
covered b> soft granulat on tissue which w s ca e 
fully scraf ed out An iodoform dram was inse ted 
and a cast applied Roentgenograms 6 months 
later showed good heabng the cavity being almo t 
filled in Vo further follow up has been made 
Upper End of th T I a — Coits 

Ca'ie 13 Patient aged 44 jears male 8 months 
before ad msston rece ed a evere bl v 0 er the 
upper end of tbe tib a from a pick axe The ^n was 
broken but the bone was not exposed Th wound 
healed qu ckly b t quite m ked pa n in this region 
persisted \\ e gbt loss as 3 pounds Roentgmio 
grams showed an extens e destructiveles on purelj 
osteoclastic nvolving the upper e d of the tba 


with destruction of the anterior cortex There was 
pract cally no penost al bone production 
At operation a cavity 1 as fo nd m tbe upper end 
of (be tibia filled with rather to gh g a>isa h (e 
l ssue wh ch could ea tly be p eled f om the adj 
cent normal bone fhorough curetting s do e 
and a plaster cast 1 as appl ed 1 athological rep rt 
osteitis fib osa 

Following operat on p tient a able to walk b t 
with some difficult} and pain per ted He gai ed 
o pounds Six months later he fell and f actured 
tbe leg at the s te of the c} stic lesion \ ay p e 
tuies reve led fu thei extens on of the lesion and a 
fine transverse fr cture hue Patient 10 isted upon 
amputation which was performed 

Ca<!e t4 An 8 V e r old g 1 had some pa n and 
1 mp of ght leg following di ect tr uma to the 
right tibia 2 months ago Roentgenograms a short 
time after theinjur> showed a small fr cture a d r 
month later a cjst c les on in the upper end of the 
t b a at the site of pre ous fracture Roentgen 
grams at admission showed a si ghtly lobulated cjs 
tic a a in the upper metaphjs s of the tibia sur 
rounded by some sde osed bone tissue Periosteal 
bone production (callus formation) was Iso noted 
At peraton theboneejstw sfoundfiUedwitha 
jellow b brown cellular matrix The area wa tho 
oughlj retied 95 pe cent phenol alcohol and a 
dine sed and a pla ter spl nt appbed Brodies 
absc s wh ch had to be considered espec all) from 
the r entgenological lewpoint could be ruled out 
by h stological and bacteriological exam ati n 
Lo%ie El d of ll e T bin — r Ca e 
Cave is A 7>earoldbov io)earspe\io b 
had h d a seve e trauma to tbe I ft foot and couia 
not walk fo months During the follow ng 2) earn 
walking was very much impaired and there e 
some ckuiung s nuses S x months ago he 1 1 ste 
h s foot and immediat 1> after he co Id not wait 
The ankle was 51 oUen and pai 1 1 Bed rest wa 
maintained for « v eeks R entgenogra s sho ed 
clear cjstic area of the s e of a goo e egg itb ex 
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factor «e would expect to find diaph>scal 
le ions more often 

AW lV»e cases presented tia\e been xcrilied 
by histological examination as far as thej 
came to operation Cjstic and solid forms 
were considered under the same group of 
Iccalircd osteitis fibrosa and this difference in 
morphological appearance has been taken onl> 
as one of degree In quite a number of cases 
a \anable amount of giant cells was present 
m sections but we did not think that their 
irregular distnbution and relative scarceness 
compared with the fibrous tissue which domi 
nated the picture would justif> the term 
giant cell tumor It is known however 
that there ma> be fluent passages from osteitis 
fibrosa to giant cell tumor as far as the histo 
logical picture is concerned 

;Vn important question in cases of localized 
osteitis fibrosa is the significance of trauma 
It IS known how ddhcult it is to rule out defi 
nitcly traumalii- ctiologv in an> skeletal le 
Sion cspcaall) in childhood For a number of 
osteitis fibrosa cases however trauma seems 
to hav e more than acadcntal importance \l 
least from the clinical viewpoint there is no 
doubt that a great number of ca«es come to 
clinical observation following trauma Quite 
often however the trauma mentioned m the 
history is insigmficant but it may lead ea«il> 
to infraction or complete fracture of (he dis 
cased area If roentgenograms are taken at 
this time the fracture is evidcntl> patho 
logical it runs through a cjstic area of the 
skeleton The bone cjsts must have developed 
insidiously for some length of time previous 
to the fracture which led to the clinical rccog 
nition of the lesion The pathological fracture 
has therefore no etiological importance for 
the development of (he bone cjst It is a 
secondary complication and not a pnmaiy 
causative factor However there arc quite i 
number of cases in which definite trauma pre 
ceded the occurrence of recognized patbologi 
cal fracture for some time In cases of repeated 
fractures at the same localization espenally 
in which the roentgenograms at the lime of 
first fracture <iid not rivcal pathological con 
ilition of the broken bone it is quite pos ible 
that the first fracture have ltd to an cx 
tensive hematoma of the bone marrow the 


organization of which resulted m cjst forma 

tion 

In our senes of i8 cases pathological frac 
ture at time of admission to the ho pital was 
present in ri (Cases i 2 3 4 6 S 9 lo 13 
lO 18) Five out of these had 2 fractures at 
the same site (Cases 3 4 S 10 i&)andt(Ca^c 
16) even 3 but in 3 of these cases there is 
doubt whether the first fracture can be con 
stdered as pathological m the absence of den 
nite \ rav findings at that time The occur 
rtnee of the second fracture at the same site 
suggests however a causal connection which 
most likely is represented by the bone c>sts 
developing after the first fracture Definite 
\ ray evidence that the cjst developed J 
monthaftcrfracturethroughtheuppcrmetaph 
jsi> of the tibia we find in Case 14 ^e\erc 
trauma although not leading to fracture was 
also present in Cases 13 and 15 and we ha^e 
rea on to bclicv c that m these cases trauma is 
of primary importance for the formation of a 
bone cyst 

The 8 cases which did not show definite 
signs of fracture at the time of admission were 
complaining of weakness with limp if the 
lower extremity wasmtohed ;Vnd asarule 
the symptoms became manifest after a fall 
Weakness of the affected bones pathological 
fracture and limp are therefore the most 
important among the earl> clinical sjmptoms 
of localized osteitis fibrosa Pam as a rule is 
due to the pathological fracture and irntalion 
of pen<»icum but not to the di'^case itself 

The question arises as to the curative im 
porlance of the pathological fracture in bone 
Ost It a frequent statement c-pcciall} m 
the German literature that bone cjsts htal 
after pathological fracture The explanation 
given IS that the fracture leads lo decreased 
pressure within the c>st This statement 1 
based partl> upon clinical observation partl> 
however upon the assumption that bone cjsts 
demc from bone resorption following in 
creased mtcrmedullary pressure caused b> art 
extensive hematoma 

In our group there arc 7 coses with palno 
logical fracture in which only conservative 
treatment was followed fCasc<i I 4 6 8 0 lO 
16) One (Case i; is entirely without follow 
up in , instances (Cases 4 6 8 g 10) definite 
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Itbruarj :i, 1919 

I)g 7 Case 17 Girl, 10 \cars oM MuUiloculateJ 
Oslic lesion of tibia diapbtsis, insoKvng ibc anterior cor 
tet 'interopostenor and lateral \aeus 

improvement could be noticed follotvmg the 
fracture nith increased calcification ot the 
diseased areas m the roentgenograms Case 
4, especially showed pertect healing ot the 
cjst canty following the second pathological 
fracture One case (Case i6j, with two re- 
tractures, showed good fracture heahng But 
4 years after the last fracture, swelling re- 
appeared and, although roentgenograms were 
not taken, the patient’s description is very 
suggestiit of an increase in size ot the bone 
cyst So, ot 6 cases, apparently only i was not 
impro\cd by the fracture, on the contrary , it 
showed increase m size of the bone cyst It is 
true however, that the observation tune of 
the 4 cases which show ed improv eraent is rela- 
tivily short Only i case (Case 6) is fol- 
lowed up for 7 years following firat admission, 
in all the other cases the last control evamina- 
tion was around i year after the tracture 
Therefore, w'e can conclude only that the 
occurrence of pathological iractures in bone 
cysts may lead to improi ement and in some 
cases even to permanent cure, but we are on 
the basis of our matenal, not able to give any 
dehmte statement as to how olten a patho- 
logical fracture is followed by permanent 
heahng of a bone cyst 



October u 19=4 

!•)? S Case Girl, ycarsoltL Diaph\=ca! lesion, 
ineoKuig the cortex Vsitetoposterior and lateral eitws 

The impro\ ement following fracture can be 
explained by two lactors. the one already 
mentioned is a decreased pressure with its 
bone rcsorbing effect , the other is a stimulus 
to osteogenesis and callus formation, leading 
to better calafication and the appearance of 
coarse trabeculation in the roentgenograms 
It this IS true and if the pathological frac- 
ture in itselt has a good induence upon the 
heahng process of bone cysts then, ot course, 
we haee to expect even more from surgical 
interterence 

Of r8 cases S were treated surgically, the 
procedure usually' consisting in cutting a wm- 
dow in the thinned cortex, and m saapmg or 
curetting out the caxity as thoroughly as pos- 
sible Then the caMty is swept out with 95 
per cent phenol or iodine tincture and alcohol 
In I patient (Case 15) bone chips were used 
from the same bone (tibia) to stimulate bone 
tormation Two cases ha\ e to be ruled out be- 
cause of lack of control examination toUowing 
operation One patient (Case 1 1) made a good 
and lasting recovery' (5 year obsenation) 
following scraping of a cy st in the upper end 
of the femur In another case (Case 12) m 
which the cy'st wall was likewise scraped the 
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cavity IV as almost entirely filled by bone 
tissue 7 months following operation In Case 
2 With I jear of observation there are some 
signs of improvement but the cavity is still 
very big and does not show a more marked 
tendency of getting smaller 
Very definite is the improv ement in Case 15 
in which after the scraping of the big ejst m 
the lower end of the tibia a good number of 
bone chips were used to fill the cavity In this 
case 18 months after operation there was 
such marked improvement clinically and 
roentgenologicallj that permanent cure can 
safely be expected The sequestration of a 
number of bone chip a short time after opera 
tion did not interfere with the result 
There remain 2 cases (Cases 13 and iB) with 
decidedly poor results In Case 13 patient 
sustained a pathological fracture following 
curettage of the cjsUc area in the upper end 
of the tibia which 6 months after the opera 
tion did not show any healing tcndenc> 
Patient insisted upon amputation The oUicr 
case a dsaph> seal c> st of the tibia in a young 
child of years showed pcogresMon despite 
the occurrence of a pathological fracture The 
radical curettage was followed by recurrence 
within 2 months A second thorough curet 
tage was performed but the child did not 
return to the clinic for further check up 
Of the 6 cases treated surgically 4 showed 
improvement (observation time vaned from 
7 months to 5 years following operation) i 
patient (Case 2) i year observation showed 
clinical improv ement but the roentgenograms 
still revealed a big cystic area Two cases 
(Cases 13 18) had to be considered failures 
In Case i8 it is true we do not know how 
the second operation came out The first one 
however was very rapidly followed by recur 
rence This case wc think has certainly a 
tendency to local malignancy It seems to 
belong to a certain group of cases in which the 
bone cyst is filled with solid tissue it is there 
fore not a real but a pseudo cyst This 
group can best be lermi-d borderline cases 
to malignancy They arc more frequently 
observed with giant cell tumors Wc shall 
discuss this group later more m detail 

Somewhat different IS Case 13 Inthisman 
of 44 years it is very likely that the severe 


trauma to the upper end of the tibia resulted 
in traumatic necrosis of the bone followed by 
bone resorption and cyst like appearance The 
thorough curettage weakened the bone even 
more and so there is no n ondcr that a fracture 
occurred in the weakened w eij,ht bearing bone 
The leg was amputated despite the fact that 
there were no definite signs of local recurrence 
or more marked extension Decisive was the 
patient s desire to get back to work as quickly 
as possible 

fhe good result obtained in Case 15 in 
which a large cyst showed very fast and good 
healing after curettage and grafting of bone 
chips the very slow healing in Case 2 and the 
failure in Case 13 suggest very strongly that 
the filling of the scraped cavity with trans 
planted t»ne is the treatment of choice £<pc 
aally m greater cavities and in older indind 
uals m whom the power of osteogenesis has 
become lowered it seems that we cannot ex 
pect a complete bony obliteration of the cystic 
defect by spontaneous bone production This 
seems as we shall see to be even more so m 
(he group of giant cell tumors 
In i case (Case 3) instead of surgery \ ray 
treatment was followed Very definite im 
provement could be seen vnlbm i year A 1 
though there is a pathological fracture m the 
history it seems that the healing process has 
entirely to he attributed to the irradiation 
because 4 months elapsed without improve 
rnent between fracture and first \ ray treat 
ment One case is of course not enough to 
draw any conduvions but it seems that \. ray 
treatment can be used quite advantageously 
m a number of cases of bone cyrsts 

Finally 2 cases have to be mcntionw 
(Cases 1 and 3) in which healing occurred 
without any manifest pathological fractures 
or any "pccial treatment besides unmobihaa 
tion in plaster casts One case (Casey) 2 y care 
after admission to the dime showed good 
filling in of the bone cysts theolhcr a^ycars 
after admission does not reveal any 
logical structure m the roentgenograms The->e 
2 cases prove that spontaneous healing oI 
bone cysts is possible with reililulio cd inlfl 
rum of the bony structure but it is certainly 
rare It can however not be ruled out tnat 
some small fractures which could not be rcc 
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ognized roentgenologically were present m 
these cases 

The iS cases presented were typical in- 
asmuch as they showed a localized lesion of 
the skeleton in the sense of cystic or sohd 
fibrous osteitis In quite a number of these 
cases the X-ray pictures of other portions of 
the skeleton were taken but did not reveal 
any pathology. We found, however, in our 
material 6 cases which do not fit entirely into 
the group of localized osteitis fibrosa or belong 
to the generalized form From a study of the 
literature, it does not seem possible that a 
true case of localized osteitis fibrosa ever 
changes to a generalized form in the sense of 
von Recklinghausen There is one case re- 
ported by Bergmann, a case of localized 
osteitis fibrosa, which at the age of 8 years 
healed well Thirteen years later, however, 
the patient developed besides a local recur- 
rence a t5q)ical picture of generalized fibro- 
cystic disease ^ It seems to us, however, that 
this IS only by coincidence and there is no 
proof that the generahzed form developed 
from the locahzed one From the tollowmg 
cases, it will appear that between the monos- 
seous, sharply localized cases and the general- 
ized forms with all the characteristic changes 
in calaum metabolism we have cases with 
several similar lesions in the skeleton, each of 
them well localized, then cases in which one 
bone of the skeleton is extensively involved, 
and, finally, cases with a strictly umlateral 
distribution following certain anatonucal struc- 
tures However, all of these cases with more 
extensive involvement of the skeleton do not 
represent stages of passage to the generahzed 
form They are typical of the normal blood 
chemistry and there is nothmg to suggest an 
endocrine disorder 

GROUP B MUr-TtPLE LOCALIZED LESIONS 

Case 19 A girl, 12 years of age, had a stabbing 
pain in the right arm for last ro months The roent- 
genograms sho\\ed a multiloeular cystic lesion in the 
lower half of the right humerus with thinning of the 
cortex and blowing up of the shaft 

At operauon, the bony cavities were found filled 
\Mth solid parts of graaulated material and some 
^stic areas were present The area was curetted 
Two heavy ubial hone grafts were used to fill the 

AtchTuTcU^sl" fibres* 


defect X-ray pictures following operation show ed a 
heavy inlay and onlay graft, but the cavity was not 
filled m entirely A picture of the tibia from the 
area from which the bone graft was removed showed 
good regeneration 2 months following operation An 
accidental fining was a small cystic area in the 
lower metaphysis of the tibia, involving the inner 
cortex This cyst w as not in relation to the bony de- 
fect 

Six months after the first operation, the cystic 
area of the tibia was exposed The cyst was wefi 
curetted and filled with bone chips X-ray pictures 
15 months after the first operation showed the bone 
grafts well assimilated to the humerus The cystic 
lesion was improved but not healed There were 
still some cystic areas present The cystic lesion m 
the lower end of the tibia was stiU present 
X-ray pictures taken at different occasions (from 
2 to 5 years after first operation) always showed the 
same changes The lesions in the humerus and tibia 
seemed to be stationary Pictures of aU bones of the 
skeleton were taken and another small cyst was 
found in the outer cortex of the left femur at the 
junction of middle and lower thirds Clinically, the 
patient felt fine, only she had occasional pain in the 
right ankle The blood chemistry revealed normal 
viues 

Case 20 A patient years old, female, had a 
slight hmp of the right leg for the last 4 months Pa- 
tient fell the day before admission and hurt her 
right leg, with marked aggravation of symptoms 
Roentgenograms showed to a considerable extent at 
the junction of middle and low er thirds of the tibia 
and, a httle low er, of the fibula an irregular cystic 
area with penostei reaction and reactive bone pro- 
duction around the cystic areas Similar changes 
were also present m the upper third of the tibia, es- 
pecially where the inner postenor cortex was m- 
volved There was anterior and valgus bowing of 
the tibia 

Patient w as given a short leg cast She returned 4 
months later Laboratory work was essentiallv 
negative (tuberculin test, Wassermann reaction, and 
blood chemistry) Biopsy from tibia showed osteitis 
fibrosa 

The valgus bowing of the tibia rapidly became 
worse under the weight beanng stress, dipite the 
brace The leg was therefore mampulated under 
anesthesia, and a long kg cast was apphed Roent- 
genograms 6 months atter first admission showed 
that the lesion had progressed in the lower part of 
the tibia where a definite cy stic area with mcreased 
valgus deformity could be seen, following patho- 
logical greenstick fracture At the site of this patho- 
logical fracture between middle and lower thirds of 
tibia a definite pseudarthrosis dev eloped Consider- 
able penosteal reaction w as present, probably due to 
the fracture (caUus formation) 

Operation was done 10 months after first admis- 
sion Exploration of the site of the detormity re- 
vealed pseudarthrosis with fibrocartilaginous tissue 
mterposed between the bony ends, Beck's drilling. 
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correct on 0/ deform V cast \a appled and 
later uas changed to L ace 

r (ieo( uasseen at se\e aJ occa Jons She«all.ed 
AithalmpLut ithoutpain Shebadnoc mplaicts 
eiccpt an increase of the \algus dcforn»t> of the 
right leg hich is defn Cel> longer than the left 
Exiensise curettage t ith mgs$i\e bo e gr ft f m 
the other tibia \ a cons de ed 

Some 0 / the roentgenograms in the last case 
were somewhat sugacstue of a ronnection be 
tween the two fesjons in the tibia, m the «en«e 
that there was not a double lesion separated 
by norma) bonj tissue but only one extendinj, 
almost through the entire diaphjsis Uithout 
doubt such an evtcnsi e bonj imohement 
t\as present in the two following cases which 
at first impression seemed to be simple case 
of locaiizi^ osteitis fibrosa The tindin s at 
time of operation honc%cr and the slowl} 
but constantly progressne character of the 
lesion leading to an e\tcnsi\c in\asion of the 
marrow C4Mt> pointed toward a separate 
position among the ca es of osteitis nbrosa 

GsouP c osrEiTi<; fibeosi diffusa 
MO OSTOTICA 

Cases \grl agediojeas compl ^ 

in reasmg Lmp dunog the last year The bmp 
sta ted folio mg t auraa to the right hip hen she 
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Tig II Case 20 Girl, t '3 years oW Cystic lesion at junctions of upper ind 
middle, and of middle and lower thirds of tibia, and in lower third of fibula Pscu 
darthrosis following fracture 
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fell from a sled Roentgenograms showed a large 
c\ Stic area in the upper end of the shaft of the femur 
with irregular, mottled structure in the subtro- 
chanteric region, more purely osteoporotic in the 
neck The proximal margin of the lesion was quite 
sharp distally it gradually blended into the medul- 
lary cavity The proximal end of the shaft was en- 
larged, the outer cortex was thinned, and showed a 
fine break There was marked varus bending of the 
femur Blood chemistry examinations and other 
laboratory work were negative 

\t operation, the cystic area in the trochanteric 
region w as opened and a small amount of serous fluid 
escaped The content of the cavity consisted of 
blood clot, fibrous tissue yvith calcium deposit The 
cavity was curetted and filled in with thin tibial bone 
grafts \ hip spica cast w as applied Bacteriological 
findings were negative Pathology report osteitis 
fibrosa 

Six months after the operation the bone grafts 
were resorbed to a great extent and did not lead to 
more marked osteogenesis The lesion in the upper 
end of the femur had extended downiyard and occu- 
pied almost the entire upper third of the shaft There 
was another area of more circumscribed osteoporosis 
at the junction of middle and lower thirds Three 
months later, the roentgenograms were essentially 
the same, but there was another area of porosis with 
irregular calcification a little below the first de- 


scribed lesion The lateral cortex was considerablv 
thinned out Sixteen months following operation 
the roentgenograms showed some increased calcifica- 
tion at the site at which the bone grafts were put in 
The irregular structure in the femoral diaphysis was 
now more evident, especially the cortical focus at 
the junction of middle and lower thirds was quite 
sharply outlined and defined by' some osteosclerosis 
■Ml other bones of the body were negative Six 
months later (2 years after operation), there was no 
doubt about the very extensive involvement of the 
femoral diaphysis and especially of the outer cortex, 
which was very thin by erosion from within (eccen- 
tric atrophy) The process extended from the upper 
metaphysis downward to the junction of middle and 
lower thirds It led to marked osteoporosis and ir- 
regular bony structure but without definite cyst 
formation Varus deformity of shaft and neck 

Patient had been well all the time, she walked 
with the typical gait of a coxa vara "^t times, after 
walking a long way, she had some pain at the upper 
end of the femur Inasmuch as the X-ray pictures 
showed a very slow but definite progress of the lesion 
and deformity, another attempt at curettage, bone 
grafting, and corrective osteotomy seemed to be in- 
dicated 

Second operation (2 years after the first) Through 
a longitudinal lateral incision, the upper half of the 
right femur was exposed from the trochanter down- 
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Ii^ 13 Caat 2 3 M in, 21 %Laro old DiiTuil It^ion ol 
the dnpli>aia ot the femur IKakd p itholo,;icil fracture 
in the middle of the diaphjii= Treated lij curettage and 
heavy cortical bone „rafte 

logical lie uhcd crutches lur 7 vveels Ihcn, the 
ielt leg wab as usclul again as the right Same 
sv mptoms recurred at age of 20 vears Under svmp 
lomatic treatment he improved and at time oi ad 
mission the onlv dillicultv coiiMsted in in aching 
pain m the left thigh when he i\ dkeil longer dis 
t inces 

On phjsieal evaminatioii, a slight Jusiforni swell- 
ing 01 the left thigh at the junction of the middle 
third was lound, corresponding £0 the sue of the old 
fracture Blood chemistrj was normal {calcium i r 6, 
phosphorus 3 8) 

X rav pictures showed a c>stic area in the upper 
end of the shaft ot the left femur, evtending into the 
neck of the femur and farther down m the diaphysis 
The lower end of the lesion, however, was not in- 
cluded in the picture The cavit> was not sharpl> 
outlined 

\t operation, the cortev of the upper end of the 
femur was unusuafly thin Under the cortex, very 
dense, white fibrous tissue was encountered There 
was no real cyst lormation The fibrous tissue ex- 
tended provmally into the neck of the femur, dis- 
tally It extended bevond the level at which exposure 
was made There, however, the cortex did not seem 
to be involved Only the raedullarv cavity was filled 
with fibrous tissue This tissue was cleaned out 
thoroughly with a curette, but no attempt was made 
to follow the process up into the neck, and distaUy 
the operative procedure stopped at the point at 
which the fibrous tissue narrowed down into the 
medullary cavity -k heavy, tibial cortical bone 
graft was cut m several pieces and jammed firmly 
into the cavity of the femur Immobdization in 
plaster splint PaPent made a good recovery 
X-ray pictures r month after operation showed 
the window in the lateral cortex of the subtrochan- 
teric region The cavity had been filled with a num- 
ber of heavy cortical bone grafts The femoral di- 
aphysis showed widening of the shaft with several 
cystic areas, quite of the same appearance as in the 
upper third Most marked widemng, spindle shaped 
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m character, was present m the middle of the diaph- 
vsis where the bone was blown up and the cortex 
thinned down to a paper like shell on one side, where- 
as the other showed definite periosteal bone apposi- 
tion Ihrough this area ran an irregular transverse 
line suggestive of the old Iracture which had healed 
with good bony callus formation The bony struc- 
ture was very irregular, mainly consisting ot osteo- 
porosis With cloudiness and thinning of the cortex 
from within (eccentnc bony atrophy) The patho- 
logical changes extended almost continuously trom 
the upper third do vn to the junction of the middle 
and lower thirds i here was no soft tissue involve- 
ment 

Patient returned 2 vears alter the operation, stat- 
ing that after leaving the hospital he gradually be- 
gan to Use the lett lower extremity Five months 
ago, however, the original symptoms reappeared in 
the same intensity, so that he had to use crutches 
again Blood chemistrv at elev en different occasions 
showed normal values On the basis ot the X-ray pic- 
tures, however, the remote possibilitv of being a case 
of hyperparathyroidism was considered X-ray pic- 
tures of all the bones of the body were taken, but 
were negative with the exception of the left femur 
■Vn exploratory operation of the parathyroid glands 
was performed -VU four glands were exposed, but 
there was no evidence ot enlargement in any None 
of the glands w as reraov ed 

Patient was seen last years after operation 
He had been walking off and on with crutches He 
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had DO compla nU \t (oUo up «xam nat oo the 
\ ray p ctures aho ed essent alh the s me condi 
t(oti The bone g,rz(t had tal>en hcII and it seemed 
that the upper port on of tf e poroi c area \as lilling 
in niceb but the porot c changes in the diaph\sis 
tore sttU the same 

Both Cdscs (Cases 21 and 2) ha\e m com 
mon the fact tliat an apparently simplt case 
of ostcUts fibrosa— aa tar aa one can }utl$e 
from the \ rav pictures taken at onset of 
clinical symptoms— does not show a tendency 
to hcdl but rather a slow but definite pro 
^resston with gradual insolvcmcnt 01 the 
upper two thirds of the femoral diaphysis 
The process remains howescr confined to one 
bone and there is no 50ft tissue insoKunent 
It IS a question whether the lesion estcnls 
simply through continuitv or whether there 
arc several foci separated from each other b\ 
normal bony tissue and bone marrow Ilic 
rocnlgem grams in Case 21 would suggest the 
latter possibility and so would also the find 
mgs at the tunc of operation when the lower 
end of the lesion was reached m the marrow 
cavity without touching the definite \ ray 
focus in the lower third From the study of 
the histological sections one has to admit 
how ev cr that the spreading of the lesion mav 
follow the vessel canals of the havcrsian sjs 
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terns in the cortical bone besides the bone 
marrow spaces and so rocntgenologicaliv ap 
pircntly 1 olat d medullary foci msj still be 
coherent with the mam lotus 
Both cases show practical!) no real cjsC 
formation The bony csstic areas ate filled 
vvith dense white fibrous tissue 01 relative!) 
high con islenc) The density of the fibrous 
tissue seems to be a characteristic sign of 
these lesions It cannot be con id red as a 
simple form of scarring due to the long dura 
tion of the process because the same mate 
Tul had reformed in Case 21 during the 4 
months whicli clap cd between the second and 
third operations It is questionable houc'tr 
whether the described histological changes 
with th« peculiar mlcrpositioii of loo e fibrous 
bone marrow in dense almost scar hke fibrous 
tissue warrants a separation of th s casts 
from other casts of osteitis fibrosa al 0 from 
the histological viewpoint further patho 
Jogiral stud) is ntces ary here to decide this 
question 

With the tendenc) to expansion goes aw a 
certain resistance to surgical proadurcs Ca'^ 
2t was operated upon three tim s and stin 
showed rocntgcnographic signs of activity 
The some 1 true with Case 22 m which the 
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Tig 15 Case 24 Female, 23 years old Diffuse cystic 
involvement of the diaphj sis of humerus, radius, and bones 
of the thumb 


fibrocystic process could not be stopped by an 
extensive curettage and bone graft operation 
It IS true that, despite the most thorough re- 
moval of the pathological tissue, in none of the 
cases of osteitis fibrosa can one be sure that all 
tissue has been removed However, this does 
not seem to be necessary, as many cases re- 
sponded well to the routine surgical treat- 
ment Osteitis fibrosa is not a neoplastic, but 
a dystrophic, disease of the bony tissue, and 
the cleaning out of the “diseased” tissue aims 
more at stimulation and making room for new 
and normal bone growth than at radicality in 
the sense of surgical attack of a tumor But 
this is what, for some unknown reason, this 
type of case of osteitis fibrosa lacks the endos- 
teal bone production in a very extensive por- 
tion of the diaphysis does not lead to normal 
bone but to dense fibrous tissue with a few 



Fig 16 Same case, showing the involvement of the 
first metacarpal bone and first phalanx 


bony trabeculce of primitive fibrous bone 
tissue The periosteal bone formation in these 
cases is apparently normal, as long as the 
cortical bone is still present, the periosteal 
surface is smooth and nothing suggests a more 
marked participation of the periosteum in the 
pathological process, the latter seems to be 
confined entirely to the bone marrow How- 
ever, if there is a pathological fracture or if 
following operation a larger defect in the cor- 
tex has to be filled in, a more adequate stim- 
ulus IS exercised upon the periosteum, which 
then reveals its normal power to osteogenesis 
This factor could be very well observed in 
both the cases 

From the study of these 2 cases and from 
observation of Cases 13, 16, 18, and 20, it 
appears that there are certain cases of osteitis 
fibrosa (of the solid, not cyst-forming type) 
which show definite signs of progression and 
recurrence despite surgical interference They 
cannot be called osteitis fibrosa locahsata be- 
cause there is no real localization strictly 
speaking, it is better to speak simply ot a 
monosseous type of osteitis fibrosa Such 
cases make the usually good prognosis in cases 
of osteitis fibrosa somewhat doubtful 
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siNe as Case it and 22 ucrc monos^us 
lesions wilh essentially normal blood chem 
j try rbete ^as nothing to suggist a meta 
bolic disorder on the basis of nkicb the bony 
lesion could has e de> eloped U e must assume 
local irritatue factor in the bont maiioft 
which lead to the characteristic picture of 
osteitis fibrosa The presence of more than 
one arcumscribcd lesion in difi'ercnt parts of 
the shcicton howcNCt makes U not unukety 
that at least lor a number of t asts a certain 
predisposition of the skeleton to bbrorvslic 
0 teodj strophy has to be assumecl probably 
upon an emhryolot ical basis 
This IS even more so if vse find cases m 
•which the distribution of osteitis fibrosa fol 
lows certain anatomical structures 'which 
make it certain that the lesion must be caused 
by mtrinsic (endogenous) and not extrinsic 
factors as for instance trauma IV chad the 



Fg 7 Case 5 l-etnal 1 >ti \i 1>S n 
ol emcDt of Use left f mu 1 m t d of 1 ft t W 
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opportunity to study 3 ca es (Cases 2\ 24 
and 25} mth strictly uniUttral distribution 
of the dystrophic lesion One cs-e had been 
prcMously reported by one of the authors 
(E Freund) and the term osteodystrophia 
fibrosa unilatirahs was suggested for thi 
type of lesion We report hen. briefly the 
case again 

Cast ij ear old girl at age of 5 began to 
limp \\ ben 6 \ cats old she iiactuied the left lemur 
There ivaj solid bon\ union after t year of iracCtos 
a&d fiutioA to a plaster cast Her mother stated 
that the left leg had been bomngpiogtessively dur 
log the last \eats On ph>sical examination ose 
found a nell deieloped white g tl with marked 
a yisiaetry 0! the face and extremities E pectafij 
the left lo er extremity showed a marled enter or 
and varus bowing ray pclum of tie 11 
pine pelvis and bones of the right eitremiUes d d 
not re eal pathojogieal ebangts The left humerus 
mealed definite hyperostotic porotic efaeges in 
lolviag almost the entire diaph>sis Oiiy m tie 
diataf end and in the upper epiphysi could normal 
bone simclure be seen There wa an almost un 
f rm and equal thiolening of Ibe diaphjsis The 
cort cal bone as marledlv thinned out and formed 
onh a try thin bonj layer which h ever 
place was com^ele]y iniemipled the surface t>J 
the ^aphys s was smooth and there \ ere no signs 
of acU e periosteal bone 8{ posit on The shadow 01 
the bone 1 as cloudy and porotic only ma few places 
could a definite structure be seen These aws 
probatdy represented areas of spongy bone «re 
the pathological changes had not yet appeared lb* 
picture was that of d ffuse osteoporosis w ihoul cyst 
for’^atioa In addition to the marked inaease n 
thekness the diapbysis showed also a distinct in 
crease m length (three fourths inch) desp te s me 
bowjmg in the middle third There were no s gn* 
recent or healed fractures 
Leuoos s m lar to those of the humerus were s <0 
in tbediaphysis of the left rad us andinuie bones o* 
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cloudy shadoiv extended up la the bexd of the radius 
but ID the aoteropostenor view one found & nar 
rowed xone of normal bone structure in the subchon 
dral renoD The proximal blown up area was sepa 
rated from another focus in the distal third by a 
hind of hour glass coostricture of S inch length 
where the bon> structure seemed to be mote not 
mal The dist^ focus was almost 4 inches Jong 
of an inch 1 ide and rather sharply outlined almost 
of cj-st hie appearance The cortex was thinned 
out shell IiLc hut m no place interrupted The dis 
tal epiphjses showed perfectly normal bony strut 
lure There was no increase in the length of the 
radius 

Vil the carpal bone had normal bone shado s 
The first metacarpal bone showed tbicltening with 
the same irregular cloudy bony shado \ eccentric 
atrophy of the cortex and instead of the normal bi 
concas e shape a diffuse bulging The proximal epiph 
}sis was of normal bon> structure the distal end 
howcier showed the same pathological structure as 
the diaph} sis w hich agreed \ ery n ell mtb the ab 
sence of a distal cpiph)sis in the first metacarpal 
bone Similar changes 1 ere also present 10 the first 
halanx Here too the proximal end was spared 
ut the boa> surface 1 as increased in thickness No 
definite changes were present m the distal phalanx 

This descnptioti was ulen from plates which 
were sent us oy courtesy from the \. ray Depart 
neat of St Lukes Hospital of Cb cago Iictures 
takes at re admission to the hospital showed esses 
tially the same changes with a fresh traostersefrac 
ture through the middle of the diaph>ss of tbe 
humerus 

From the roentgenological appearance there 
can be no doubt that Case 24 rqircscnts the 
same pathology as Case 25 The roentgeno 
grams of the iniohcd upper extremities arc 
almost identical The difference between both 
cases lies only in the fact that Case 24 showctl 
invoKcment of the upper extremity alone 
whereas Case 23 reiealcd the same patho- 
logical changes in the left upper and lower 
extremities Case 24 represented only a 
monomchc type of this unuatcrol lesion with 
out any changes in the face Monomelic 
changes without asjTnraccr) of the face were 
also present in Case which with its in 
mvoKeraent of only femur and tibia forms a 
very welcome pendant to Case 24 tbe one 
representing the monomchc form of the 
upper the other of the lower extremity 

Case 15 latiest a st jearold woman wasad 
m Ited to the hospital f r an appendeciom She 
complained also ol pa a a the Je/t h p of 18 yean 
duration The pain waa intermittent and Kbenmore 
»e ere she wws forced to limp There wa$nohu(of> 


of trauma or fracture. On ph>ucal txammaloa a 
alight atrophy of the left low er eitteimtv w a* found 
but there was no difference in length The leg «ai 
perfectly straight but the femur sboKed dffuse 
bony enlargement and was tender on pressure 
There was no soft tissue swelhng Blood c&em stry 
normal (calcium 9 3 milligrams phosphorus j j 
mill grams) Roenlgeoogrami disclosed pathological 
changes only in the left femur and tibia all other 
bones of the skeleton were perfectly normal 
Left femur showed a %ery extensive invol emenl 
ol tbe diaphysis leading to a very irregular p dure 
of bypcroitoticporotic changes Only asmallpor 
tiofi of the lot et third of the diapbysis was spared 
all the epiphv ses appeared m perfectly normal boay 
structure This could be seen espcaally well at the 
yunctiofl of the neck of the femur with the head and 
greater trochanter There wag a sharpiv cut border 
line between bealthv and pathological bone tissue 
corresponding exactly to the site of the prevnoui 

S nphyscal platet The porotic changes led to com 
ere remotal ol aormaf bon} tissue miblormsiiM 
of a very coarse porotic bony structure wilh more 
atcumsenbed areas of increased osteoporosis of cyst 
Ike appearance These changes were associated 
wiib expansion of tbe bone so that 10 the upper hall 
the left femur was twice the aixe of tbe rgbt Tbe 
corUca) bone showed irregular (hinning out from 
ithin frequently to a paper thin shw of bo e 
Still the outer suiface of the femur remained 
smooth there were no signs of mote mailed pen s 
teal reaction although the thickening of the ^slt 
must ha e occuned by very slowr pert teal boa* 
proliferation Tbe inner structure could best be 
desatbed as pseudocystie There were no dchn te 
Signs of fracture but some coarser renf rcedttins 
sene 1 nes ol bony trabeculati a espec ally at the 
junct on of upper and middle thirds i eresuggwii * 
of callus formation \a irregular area of grape! it 
calafcauoa vaa present at the yunctioa of middle 
and lower thirds where a calcibed chondromatous 
mass could be coQSidered Otherwise ho ever the 
p cturc was entirely d fferent front that of slelrtal 
choodioma 

From the analonucal distnbution of the 
bone invohemcat m these 3 cases it is quilt 
evHlcnt that we deal with a multiosscous 
systemic affection of the skeleton lalh^ 
logical changes occur along certain rays. In 
the upper extremities only the humcrur 
radius and bones of tbe thumb arc affected 
Vtul similarly in the lower txlrmily only 
the femur tibia and bones of the big (oe arc 
affected r\ll other hones are fxrfcctly nor 
mal Unilaterally therefore means not that 
aU the bones 0/ tbe affected extremity arc m 

%(^>cd but alao that even the ins olved bonrs 

do not show pathological structure m all ihar 
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portions Very characteristically, the epiph- 
yses are constantly spared and the diaph- 
yses show variable degrees of extension ot 
the' pathological changes This is also true 
after the bone growth has stopped and the 
epiphyseal disc has disappeared, as shown in 
Cases 24 and 25, both about 22 years old One 
has, therefore, to conclude that we deal here 
with a purely diaphyseal pathology, evidently 
with disturbance of the endosteal bone forma- 
tion and without participation of the perios- 
teum There is nothing to suggest a dis- 
turbance of the enchondral ossification The 
bone production at the epiphyseal discs seems 
to occur quite normally It even appears that 
there is increase m length growth, probably 
due to the hyperemia of the bone marrow of 
tibia and fibula This could also be observed 
in Case 20, which showed multiple involve- 
ment Pathological changes seem to become 
manifest with the so called “internal mold- 
ing resorption” which removes the primary 
spongy bone, replacing it with mature lameUar 
bone of static arrangement, m normal cases 
In the affected bones of the 3 unilateral cases, 
however, the internal molding resorption, for 
some unknown reason, mstead of leading to 
the formation of lamellar bone produces 
fibrous bone marrow with fibrous porotic 
spongy bone The process is evidently of 
very long duration and only of slow progress 
In aU the cases it started apparently in early 
childhood and gradually involved the diaph- 
yses From the roentgenograms of the 
tibia of Case 25, it appears that the patho- 
logical changes in the affected bones do not 
develop from one center with gradual mvolve- 
ment of the surrounding healthy bone, but 
they start apparently simultaneously in differ- 
ent foci which first are separated but may 
merge later and give the picture of a diffuse 
involvement 

In the article referred to an attempt was made 
to define the term of osteodystrophia fibrosa 
unilaterahs as well as possible and to rule out 
certain other bone diseases with which it has 
a number of symptoms m common Espe- 
aally Ollier’s dyschondroplasia had to be 
ruled out because of the unilaterahty of the 
disease and the asymmetry of the face Ollier’s 
disease, however, represents an intrinsic dis- 


turbance of enchondral ossification with for- 
mation of chondroma-hke tumor masses at 
the site of the metaphyses It is observed 
within the first year of hfe and usually leads 
to marked deformity and shortening of the 
affected extremities In our cases chnical 
symptoms did not develop untd after the 
fourth year of life in Case 25, the fifth year in 
Case 23, and the eighth year m Case 24 Real 
shortemng as m Ollier’s disease could not be 
observed On the contrary, the mvolved 
bones m 2 cases tended to increase m length, 
and there was a real lengthemng if secondary 
more marked bowing of the softened bones 
did not occur Besides this, the roentgeno- 
logical appearance of the affected bones was 
altogether different from that in Olher ’s disease 
They lacked entirely the coarse structure m 
the metaphyses with the characteristic club- 
hke enlargement They showed a more or less 
extensive mvolvement of the diaphyses only, 
with changes which best can be described as 
h3q)erostotic-porotic without partiapation of 
the periosteum Against Olher’s disease spoke 
also the absence of cartilagmous tissue in the 
piece of tibia removed from Case 23 
On the basis of the findings in Cases 24 and 
25, another systemic skeletal lesion has to be 
considered from the differential diagnostic 
viewpoint, and this is the melorheostose Leri 
This was not done in our first article because 
of the unilaterahty of Case 23, all the cases of 
melorheostosis showing only mvolvement of 
one extremity in which a number of bones 
(never all) become changed in a very peculiar 
way Leri compared the appearance of the 
involved bones very adequately with the flow 
of the melted wax along the surface of a 
candle There is, similarly as in our cases, a 
certam ray distribution of the pathological 
process, the flow, for instance, startmg with 
the scapula, runmng down the humerus, ra- 
dius, thumb, or third finger By the way of 
distribution and by its monomehc appearance, 
melorheostosis has certainly a strong resem- 
blance to our Case 24 This differs, however, 
qmte considerably because of a number of 
other symptoms Melorheostosis, as a rule 
affects male adults The average age of a 
great number ot cases reported in the htera- 
ture is 15!^ years The roentgenological 
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appearance is very tj-pical consisting m an 
osteosclerotic process \\hich affects epiph>sis 
as well as diapbjsis endosteal bone as well as 
periosteal bone leading espeaally by the 
latter to the irregular thickening of the bones 
with drop-Uke prominences on the penosteal 
surfaces Out a cases v.cre both Ntry young 
girls when the process started and the A. ray 
picture IS characterued by the hyperostotic 
porouc change uhich means that the affected 
bones show cloudy shadows (porosis) with 
diffuse or spindle shaped widening (hyperos 
losis) So despite the monomelic affection 
and peculiar systemic anatomical distnbntion 
raelofhcostosis can safely be ruled out 

RELATION OF OaTEODVSTROPUtA ilBROSA tJM 

LATERALIS TO COMMON OSTEITIS FIBROS4 

Remains the discussion of the rcUtion of 
osteodystrophia (osteitis) fibrosa unilaterahs 
to the more common type of osteitis fibrosa 
cases They have in common the histologic^ 
findings We ha\e howc\cr m our previous 
article stressed the point that the histological 
picture of osteitis fibrosa cannot be taken as a 
speafic reaction of the bone marrow We 
(mow that the same changes may occur under 
quite different sumuli and so the histological 
diagnosis of osteitis fibrosa may frequently be 
mi leading and obscuring In both of our 
cases however certain roentgenological signs 
espcoally the apparent tyst formation led to 
the first clmical diagnosis of c\s(ic o tatis 
fibro:>a In Case 33 at tunc of first admi sion 
only \ ray pictures of the peUns were taken 
(all the climcal symptoms pointed to the left 
hip) and so the diagnosis is quite justifiable 
In Case 34 pictures were taken of all the bones 
of the body and a multiple cystic lesion was 
recognued The extensi>c imoUcmentof the 
bones of course '•peaks ptunanly and de 
adcdly against a localucd lesion of ostatis 
fibrosa The multiple bones affected suggested 
generalized osteitis fibrosa in the sense of von 
Recklinghausen s disease or bypciparathy 
rotdism although the systemic distribution 
with unilateral or monomelic mamfcstalion 
speaks a prmi against a central cause Blood 
chemistry in all 3 cases was essentially nega 
tiv c espeaally as far as the calaum and pbos 
pborus values were concerned Nevertheless 


m Case 33 an exploratory operaUon of the 
parathyroid glands was performed two glands 
being removed with perfectly normal micro- 
scopic and macroscopic appearance In Case 
34 the neck region was irradiated mth \ «y 
without any changes m the skeleton 
It IS quite certain that both cases have 
essentially nothing to do with generalized 
osteitis fibrosa Against it speaks ^e aje 
(Recklinghausen s disease is not observed m 
childhood) iJie rocnlgcnolo^ical appeofom 
(Recklinghausen s disease leads to marled 
general osteoporosis of the skeleton with cyst 
formation and brown tumors hypcrostouc 
changes take place only at the site of patho- 
logical fracture our cases showed verv char 
acterisUc hyperostotic porotic changes with 
sy stcmic unilateral or monomelic distnbutioa 
There w ere no definite signs of real cy st forma 
tion) and nnaliy (/le norttKii clinicaJ Jituiini! 
^tlk absence ef penerol symptoms 
Thus It seems that osteodystrophia fibrosa 
umlateralis deserves an independent position 
among the osteitis fibrosa cases And as a 
matter of fact this was also the conclusion in 
the paper referred to However since the ob 
servation of Cases 34 and 33 which can be 
considered as less extensive unilateral coses 
it IS theoretically possible to assume that 
there arc different degrees m extension of 
fibrous oslcody strophy One could think that 
in the same VI ay as Cases 4aDd35 monomchc 
distribution represents a reduction of a strictly 
unilateral manifestation the extensive moa 
osseous cases represent less extcnsiv degr^ 
of monomelic forms and finally that the 
cabled lesion could be considered as the 
mildest form lo the development of fibrous 
osteodystrophy Cose 3$ espeaally wnlh the 
changes m Uic tibia ju t in the beginning ano 
the bones of the foot perfectly free is a very 
wdoomc hnk m the chain of different manifes- 
tations of fibrous osteodystrophy 
between the monomelic case (Case 34) 
the monosscous diffuse form (Cases ai aoJ 
33) Such an assumption is of course ver) 
ha^ to prove since wc know so little ahoul 
the etiology of fibrous ostcody strophy •»“* “ 
docs not seem entirely artmaal if one mn 
sidcrs the very marked regularity in the 
tnbution of our 3 cases m w hich as tar as tn 



FREUND, MEFFERT NON-GENERALIZED FIBROUS OSTEODYSTROPHY 561 


upper extremities are concerned, the lesions 
resemble each other hke one egg another 
Furthermore, the typical localizations of the 
localized monosseous type would also fit very 
well in this conception of a prunary endosteum 
lesion It really must be quite surpnsing to 
find the upper metaphysis of the humerus, 
femur, and tibia so often involved without 
thinking of a certain mtnnsic predisposition 
of these portions to fibrous osteodystrophy 
It IS always a metaphyseal or ihaphyseal 
lesion without primary partiapation of the 
periosteum Even after isappearance of the 
epiphyseal plates, the borderhne between 
epiphysis and diaphysis remains strictly ob- 
served It IS a disturbance of endosteal bone 
formation m the diaphysis which starts appar- 
ently most frequently m the juxta-epiphyseal 
portions where the primary spongy bone in 
normal cases is transformed to mature lamel- 
lar bone tissue Of what kind this disturb- 
ance IS, if the simple traumatic factor is 
unable to solve the problem, it is impossible to 
say with our present knowledge of bone forma- 
tion and bone growth It has to be admitted 
that trauma may facilitate the development 
of such a lesion, but it cannot be the real etio- 
logical factor To our knowledge, all the ex- 
periments undertaken to cause localized 
osteitis fibrosa by trauma and intermedullary 
trauma have faded In most of the chmcal 
cases the onset is msidious and, when frac- 
tures occur, they are, as a rule, pathological, 
developing m the diseased and weakened 
skeletal portions All the cases have in com- 
mon the relatively bemgn clinical course which 
in the localized cases may lead even to spon- 
taneous healing The more extensive cases 
are, of course, not as favorable as far as prog- 
nosis IS concerned, they even resist quite often 
radical surgical procedures, showing marked 
tendency to recurrence The undateral cases, 
however, are at present entirely inaccessible 


for treatment, except for a symptomatic one 
m cases of complications 

Summarizing, we can say for the group of 
osteitis fibrosa There are localized cases of a 
sohd or cystic type, usually situated m the 
upper portion of the diaphysis of the humerus, 
femur, and tibia, less frequently, diaphyseal 
localization is observed, never localization m 
epiphyses Besides the localized form, more 
extensive cases can occasionally be seen with 
involvement of the greater part of the diaph- 
yses Multiple localized lesions are rare 
but may occur ivithout any apparent rule in 
the distribution of the lesion There is a 
stnctly unilateral (monomehc) form of fibrous 
osteodystrophy with mvolvement of the entire 
or of great portions of the diaphyses of bones 
arranged m longitudinal ray-hke anatomical 
distribution On the basis of such observa- 
tions, it is beheved that the localized form 
represents an abortive type of the extensive 
monosseous form The latter is an abortive 
form of the monomehc type which, m turn, 
is considered as an abortive form of the um- 
lateral osteodystrophy Inasmuch as the 
latter cannot be taken as traumatic in origm, 
the purely traumatic etiology of all the other 
forms is rather doubtful All the cases men- 
tioned have apparently no nosological rela- 
tionship to the generalized form of osteitis 
fibrosa Von Reckhnghausen’s disease has to 
be considered as a generalized bone disease m 
which every part of the skeleton is affected 
The degree of affection may vary, accordmg 
to mechamc irntative factors The distribu- 
tion of cysts and brown tumors m the gener- 
alized form IS irregular and does not follow 
certain rules Disturbance of calcium metab- 
ohsm and tumor formation m parathyroid 
glands IS demonstrable almost in every case 
of von Recklinghausen’s disease, never m the 
different “localized” forms of fibrous osteo- 
dystrophy 
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T HI first part of this studj which ap 
pearcd in a previous number ol this 
journal v. as concerned with a cortsidcra 
Uon of possible causes and the histology o{ the 
difiusc breast diseases commotilj dassed un 
dcr the general term of chronic mastitis 
Particular attention was de\otcd to the cut 
rent belief m an underljing ovarian djsfunc 
tion and to an alternative Uicory giving nerv 
ous and vascular factors a more prominent 
role The present paper is a continuation of 
this work and consists in a collection of clinical 
and laboratory evidence having a bearing on 
these tViO conceptions 

The clinical data for the studv of chronic 
mastitis ate based upon 261 cases of diffuse 
breast disease observed during the 3 year 
penod of 1951-1933 inclusive Of these 239 
neic pnmanly patients of the breast dime 
at the Memorial Hospital whereas tz were 
from the g>necological department of the 
Roosevelt Hospital 

CLASStflCATION 

The otigmal 261 cases have been divided 
first into three groups based upon the dinical 
character of the disease m the breast The 
histological basis of these chnical forms has 
aircadj been discussed (i ) In the first group 
were placed the i8t eases with tender areas 
of induration or nodulaniy Among these 
patients were many who complaint^ of a 
Icmporarv premen irual swelling but none 
with permanent enlargement or discharge 
from the nipple (2) The second group con 
sistcd of 31 patients all of whom reported a 
permanent enlargement of the breasts usually 
with cycbcal pain and swelling but without 
discharge from the nipple (3) The third 
group of 47 eases was made up of the patients 
with discharge from the nipple which neoesr- 

TSlft mrV fcm* W frft 


aniy mduded many with pain and 6 with 
hypertrophy 

A secondary dossification based on a gjn 
eoobgiLal history and examination was made 
to bring out the importance of the iw-o 
major theoretical etiological factors ovarian 
dysfunction and a nervous and vascular dis 
tuibance perhaps caused by or assooated with 
pelvic lesions Since the endoenne (actor u 
more in harmony with present views the 
groups given below are arranged m order of 
the apparent prominence of glandular djs 
function The incidence of lesions having a 
possible effect on the pelvic nerves vs found la 
the data on inflammation parametntts retro 
version and cervical infections 

The dassification which has been ctnplojcd 
IS as follows 

1 Breast disease m association with nstic 
ovaries and menstrual abnormalities (ana 
tomical and functional evidence of ovanan 
disorder) 

2 Breast disease m assoQation with cjsUC 
ovancs but normal menstruation (anatonii 
cal evidence onlv of ovanari disorder) 

3 Breast disease without evidence of ana 
tomical disease of the ovancs but with men 
strual abnormalities (functional evidence 
only of ovanan disorder) 

a Irolongcd menstrual cjde jj dajs or 
longer 

b Scant mcnsttual flow a flay s or less. 

c I xccssive or proloigc I flow S days of 
more 

d Short menstrual cj dc 21 da> s or shorter 

4 Breast disease following hjstcrcctoniy 
(functional disturbance of retained ovancs) 

5 Brcasldiscasewithoutevidcncco/cvsnt 
ovancs or menstrual abnormalities but with 
signs of inflammation or pelvic congestion 
(no clinical evidence of ovanan disorder) 

a \cutc and chronic saipingo-oophontu 

InnlVtljlin CFuCrfF'^A 
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TABLE I— CLINICAL CL ASSIFICATION OF 183 CASES WITH BREAST BAIN WITH NODULARITY 

Maiital Menstniai Jot of Dterus Adneia Cervii 

* 5 = status Cycle ria 



1 C> sUc ovaries and 
abnormal men_es 


a Cystic ovanes and 
normal menses 


3 Abnormal menses 
but no demon 
strable stic 
ovanes 
a Long cycles 


c Excessive flow 


d Short cycles 


4 Poslbyslerccloroy 


S Normalmenseswith 
pelvic mflamma 
tion or congestion 
a Pelvic mflamma 
tion 


b Pelvic congestion 
paramelntis 


c Retroversion 


d Cervical infec 
* tions 


e Sexual factor only 


6 Priraarj d>smcnor 
rhea 


7 Thyroid hyper 
trophy 


8 Unclassified 



b Chronic parametntis and pelvic conges- 
tion 

c Retroversion and partial prolapse 
d Cervical infection and hypersecretion 
e Presence of an apparent sevual relation- 
ship 

6 Breast disease with primary dysmenor- 
rhea 

7 Breast disease with thyroid hypertrophy 

8 Unclassifiable cases 

The first four groups contain all the cases in 
which there were chmcal signs or symptoms 


suggestive of an ovarian dysfunction Group 
5 includes cases without evidence of anovanan 
dysfunction but 'Kith lesions m the pelvis, 
making an irritation of the pelvic sympathetic 
nerves a possibihty A number of cases with 
such pelvic disease showed also evidence of 
ovanan abnormahty and have been arbitranly 
classed m the dysfunction groups The totM 
madence of pelvic lesions can therefore be 
obtained only by reference to the detailed 
tabulation in the charts (Tables I, II, TIT) 
Cases with no classifying feature except pn- 
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The normal excretion of estnn dunng a 
single cycle was found by Frank (15) to vary 
from 800 to 1,500 mouse units, by Siebke (51) 
from 200 to 2,000 A peak of excretion near 
the time of ovulation was noted by both of 
these workers and a second peak shortly be- 
fore menstruation by Frank (15) Control 
tests made upon 4 normal women in the course 
of this study gave a range of 760 to 2 625 and 
an average of 1,505 mouse units The study 
of the patient with the highest output w'as 


completely repeated after a 6 months’ interval, 
the second determmation showing 3,155 umts 
The highest rates of excretion w’ere found near 
the middle of the month, but occasional unex- 
plained peaks occurred at otlier times 

On account of the many types of menstrual 
disturbance reported in cases of chronic masti- 
tis, It IS important to reconsider the vanations 
m hormone excretion that haxm already been 
reported m relation to these menstrual ab- 
normalities hlenstrual cjcles of increased 
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length may according to hichke (^4) be of tHo 
kinds U\oisC %Mlh a penod of complete rest 
preceding the beginning of the uaual hortnont 
c>clc and those ^\llh a continuous hormone 
excretion po sibl> uith sc\cral jicaks iluriog 
tile entire intersal \mcnotthta '•imiVarij 
ma> be of sci tral tj-pcs (I rank and GoWbtr 
gcr 16) ^ at) uig from the practical absence of 
honiioiic in blood and unnv. to the c3^o.ssim.I> 
high IcNcIs rejxirtcd in the so talM pol> 
hormonal amenorrhea of ^nifck (60) The 
hormone basis for the diort cjclc has been 
little studiM The %anabifily of amount and 
duration of the menstrual flow within rcla 
lively normal limits is not according to 
hlcbke s (sa) obscrt ations dependent upon 
quantitative variations in the ovanan func 
tion 

Blood eslriit The test of f rank and 
Goldbcrgcr (ij) lor the female v \ hormuut 
was employed for stuuy of the presence of the 
hormone m the Wood Ihe originators of the 
test maintain that a positive reaction as a 
rule may be obtained m normal women dur 
ing the premenstrual ''itk Ihis has been 
both corroborated (fUrsch Su.bkc 51 Maicr 
and Andrussicr) and contradicted (Janney 
Ford and Mueller) Cxiicnence with a short 
control senes has shown that m our hands 
negative tests are not infrequently obtained 
dunng the premenstrual week a point to he 
remembered in interpreting the results given 
below En a few recent cases the test of Huh 
mann (r i) based on the production of muoGca 
tion of the \ agina! mucosa of the spayed mouse 
has also been used 

/\n increase of follicular hormone in the 
blood has been observed in certain lyqwrs of 
bleeding at puberty and the menopause 
(Frank and Goidbetgci v6 and Siebke 51^ 
High values have been found also m certain 
eases characterized by premenstrual nervous 
tension in which vanou vascular and nervous 
symptoms are prominent and dysmcnotihta 
With breast pain and swelling maybe present 
(Frank 14) bow values have been found in 
some women with functional sterility but nor 
mal menstrual cycles t^tank 14 Mazer and 
Andrussicr) 

j The urinary cxcrehow of prolan At 
tempts were made to demonstrate the pres 


coo: of prolan m the urine by the u^c ol the 
aloihol prcapitation method of Zondit (6 j) 
an J the hcnzoic and tungstic aad mafiod of 
KaUnianandDoisy (27 29) I xtractsby the 
two Jatltr mLthoiis were prcpatcu by ami 
under the difLclion 0! l^r nden Downes of 
the di|» 3 ftmtnt of chemistry of the ho pual 
ihesc teats aLo were earned out upona sonev 
of unnea obtained at 3 day intervals through 
out the men trual q cIc 
I revious estimations of the daily prolan out 
put ot tiotmai women have vaned widely 
/^ndek (64) reported 8 units pvt day m the 
jio tmtnstruum 2^ m the mtcrval 29 m the 
priiucnstnium and during nicnstrualion 
katunan and Doisy (2S 29) found a roaxj 
mum cxctLtioti of 12 to 16 mouse units at 
about the tirat* of ovulatiou and sometimes a 
nsc dunng menstruation with the amounts 
between these times falling to three mou-e 
units one rat unit or Ic s Other workers 
have reported only traces of prolan m the 
unne of normal women 
These conflicting re ulls ate undoubtcdls 
due to variations in technique One of tb 
most imjiortant is found in the particular 
physiological reaction taken as the measure of 
w unit there being two commonly employed 
Thcscarc first thedirccteffcctontheoianaa 
follicle second the indirect effect on the tubu 
lar tract in particular the opening of the vagi 
nal mttoilus and the production of the csirus 
type of vaginal spread The latter appears 
more reliable but undoubtedly requires much 
more hormone than is needed to produce 
vhght follicular changes 
Tests on the unne of normal women with 
extracts concentrated to how from 5 to o 
umts of prolan pet liter when injected into 
vnvaivtde mice were found by us ewely to pro 
duce opening of the inttoitus and never full 
cstrus Lvndcncc of partial ripening of the 
follicles was ircquenily present in the «enal 
cctionv of the ovancs but was difficult to 
evafuate for comparative purpo es 

V great increase o! prolan excretion has 
been tound in the presence of certain man 
noat tumors such as chononepithehoma a « 
teratoma and a sbght increase has been re 
ported ifl the presence of other new growths 
e^aaiiy those of the f male genital orgius 
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TMUI 1\ — RLl’HODl/ClUI HlbrOUV 

( a Si ' 1,3 ! 1 3 f • 

i »,ilh ' -ulii "Il'i 

, li.1 1 1 1 1 H 1 '1'’' 1 « ' ' 

1 i I 

^ It cc"! I PrrtC’l I IcTtr t 

“'m.. t ' ~tn ‘ t j I 3 1 ^ 

Mi, cii-< 1 Ur . , IS j 1 ' i I ^_s 

' -4 >3 ‘ ^ ^ ^ 

O'-c V. " rt. j^c t j ' j o ^ "X - 

(Zoniltk, 03, llamburi;i.r) Ik'suica llit-t noo- 
pListic comliUous, tin m prolan i-\crc- 

uon occuri. rn women wvv.h marked elegteea ot 
ovarian (ieficicnc\ parlicuUrh in Uit nieno- 
pause (,/onikk, Oi, 02, Ooitcrreieher, L.isstn 
and Brandsirup) In the amenorrheas ol long 
^landing in joung women, the hormone h.e-> 
been ocaisionalK loiind (/omUk, 00, Kaui- 
raannandMuehlbock),bul in the milder lornia 
ot oeanan hjpofunction ilu pre'.ence' has not 
been proved He*sides these ovarian condi- 
tions prolan has been reported in cases with 
certain diseases ol the central nervous svstem 
(Kraus) and migraine (Riley, llnckiier, and 
Kur/rok) These points are of importance on 
account ot the delaved and scant menstrua- 
tion and headaches (Whitehousc) noted in 
cases of the painful brevist 

4 Stnnit prolait The test ol 1 luhmann 
( lo), consisting ol the simple in)ection ot small 
amounts ot blood serum into ml mtilc mice is 
capable ot demonstrating prolan when it is 
present in rclativelj large amounts 111 the 
blood stream Blood from normal women 
never produces a vaginal reaction, although 
possible follicular changes may be observed 
This test was likewise applied to a senes of 
mastitis patients at wecklj intervals Fluh- 
mann (lo) found prolan A in the blood of cer- 
tain patients with prolonged amenorrhea, but 
obtained negative results in women suffering 
from the minor degrees of hypo oemnanism, 
as manifested by persistently delayed menses, 
scanty menses, and short periods ot amenor- 
rhea 

5 Examination of the cndotnclnum The 
uterine mucosa of any patient is an evtremely 
sensitive indicator of her ovarian function, 
subject to none of the indirectness or loss in- 
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hcreiit m any method involving evtraetion 
and reinjection Tor that reason the evidence 
afforded by evammation ot endonietnum from 
31 cases of breast dise,ise is espeaallj im- 
portant 

KlsLLrsOl: nil CIIMCVL VND HORVIOXC 
sreD\ 

‘I he evidence having a bearing on the eti- 
ologv 01 chronic mastitis has been assembled 
under thirteen headings 

1 int.idt.nci, ihe average age ot the 
patients with pam was jo 7 vears, those with 
hjpertrophj 29 i vears and those with se- 
cretion 35 6 years 

2 Reprodiicinc history (Table I\ ) A con- 
trast Is afforded here between the cases with 
hypertrophy , nearly two-ihirds ot winch were 
childless, and those with secretion, the great 
majority of whom had borne cluldren 

J Menstrual history The Irequency' ot 
menstrual disturbance in cases of chronic mas- 
titis has heretofore been the chief chnical 
evidence ol an ovarian dystunction The total 
madeiice of abnormalities in the frequency' or 
duration of the menstruation is shown in 
Table \ 

a Disturbances in the cycle of menstruation 
(Table VI) were most common in the cases 
with discharge from the nipple and were 
usually of the delayed period or prolonged 
interval tyqie 

The daily excretion of estnn in the long 
cycle cases of this study averaged less than 
those with a regular rhythm (Tables IX A, IXB, 
IX C, IX D), but Zondek (60) in particular has 
reported the reverse in the so called poly hor- 
monal amenorrhea in which there may be 
breast symptoms An example of the estnn 
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irn xct I nnthe4{i3c>cl of a pal tnt w th 
n 1 om the j ptes ip 60 T tal u is 743 


excretion m the prolonged cj de type is shown 
m graph i obtained from the foUowing case 

Case I S \\ lat ent ' as ailonttcd to hospital 
Fe’Druarj j 6 1934 She was 34 >earsofage inatncd 
and had t to eh id en ages 7 and 3 >eafs Men 
struation bad always occurred at 6 to 8 ncek inter 
xals’ftsthijiiay re-twaifto-w andnod) menorrbea 
No d comfort had eser been felt in the breasts until 

2 weeks before adm s ion when a discharge was noted 
from the left mpple baacniaatioci sho ed the 
breasts medium m size dependent in shape with 
wide slightly conge ted arcolx and a moderate d f 
fuse noduIarit> in both outer <;uadrants \ 1 utc 
oil} discharge could be expressed from the left nip 
pie and at a later xnsit some was obtained from (he 
right also sag nal exam nation the fundus was 
found sbghli) retroxerted and enlarged nth a mod 
eratel} hypertrophied and eroded cmix and a slight 
enlargement of the right osary 

Hormone tests The excretion of cstria amounted 
to 1 743 mouse units in 43 days Th ee blood erum 
specimens tested by the Fluhmann method forestnn 
were negative No ncrease in prolan was found a 

3 serum sfccimens or in 14 peamens of unne ex 


TXBLE \t— DISTURB VNCES IS THE CXCLE OF 
MENSTRUATION 



tracted by the tungstic acid procedure f kauraaa 
and Dois> 


6 Dtsiurbaiices in the duration f the mat 
Slrual Jla^ (TaMe VII) A decrease in the 
amount of the menstrual flow m the case of 
fiamfui breast has been described repeat dl\ 
and was noted in i6 pper cent of the patitnls 
of (his senes It was also common with stcre 
tion from the nipple 

Since the scant periods have been citoii as 
ondcncc of an undcrfunction of the oxar) it 
IS interesting to note tliat the monthlj estnn 
excretion in 6 women with periods of less than 
3 days was not below the general average 
fTabJe 1\ B 1\ C) An example of the estnn 
excretion in a woman menstruating for only 
I day IS shown in Graph 2 The history of 
this cose follows 

Case 2 r J laticntw s adnutled to ho p lal 
February 2 1932 She las ma ricd age J6 years 
with a history of one oormal delivery 2 years 
and a tlwrapeutic abortion 1 y ear before admissio 
hfenstruation had formerly been of the type 2^ 3 f 
average ilhout pain but sint the b rib ot h t 
child the periods had gradually been educed t a 
ef> scant llo r of i day s duration and become as 0 
c ated with headache dizziness and dysmeno ihc 

Three moriths after the delivery f her child hif 
left btc St had been remov ed by rsd c 1 masjectoniv 
for carcinoma F r 3 m nlhs before her adn s 1 n 
to the Memorial cli c there had been m rked pa 
IQ the r gbt breast eh etly premenstrual v thhy pt 
sensiUv ty of the sUn of the ax I(a right shoulder 

nd rm andoc asionally of the t ght leg I'**‘'di 

tion thee v*as me weakness of the r ght hand 
with general nervousness anxiety head be nl 
dvspa cunia , 

isaminati n sho ed the right bre t 
pendent and si ghlly nodular in the o 
r nts The ulcr s v as ormal in si 0 m 
t on with tenderness el c ted by ts m l 
adnexa were tender a d the cervix large 
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he accepted as necessacdc a =lga ot ot^_- e 
underfuncUoa aud may . 

local pelMC or utenne 
dyspateuma and pelvic pam m *-= v^c . 
r^all the fact noted in the nrst section oi ^- 
paper that a dimmishing menstruation has 
been ascnbed to a chrome parametnus 

c The appearance of breast symptaias a^ter 
hyslereclomy nas noted in 12 cases In dt or 
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Besides these benign oses 1 1 instunccs of 
breast canter following h>stercctom> ha\e 
been observed by the vvnttr during the last 5 
jears although no systematic earcb of the 
hospital hie has been made It is of inadentol 
interc t that Aschner maintains that a spcaal 
tendency to cancer exists m the breasts of 
women who ha\e had their uterus removed 
and includes this danger among his reasons 
for preferring m>omeclomy to hysterectomy 
for the treatment of utenne fibroids 
The reason for the deveJopment 0/ breast 
disease after hysterectomy is not dear An 
ovarian dysfunction based on cystic changes 


TVBLF IX A — TO! At, ESTRIN rxckETlON IV 
THE CVCLt OF 3 NORSIAL WOUEX 
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developing m the retained ovary is a possi 
bility ^though recent experimental work has 
not strengthened the accepted clinical belief in 
such a process (Scssums and Muiphy) One 
study that of Kosakae Ohga and Okamoto 
has reported an increase m cstnn excretion 
after fay sterectomy perhaps due to the failure 
of the endometnum to utilize its quota of hor 
mone In 2 eases completely studied by us 
no increase m cstnn excretion was found 
although high values were obtained in a third 
patient from whom however only a senes of 
8 disoiiitmuous 24 hour specimens could be 
procured It must finally be pointed out that 
the pelvic plexus o) sympathetic nerves must 
unquestionably be affected by the removal of 
the uterus and the subsequent inflammatory 
and reparative processes The sudden ap 
ptarance of milk shortly after supravaginal 
iustcrcctomv wnth preservation of an ovary 
suggests therefore the possibility of a nervous 
as well as an endocrine factor in the following 
ca e 

Casej C !i BaiJcnlwasadnuttedtotiieRoo e 
veltllopiul March 3 1934 She was a named 
c lotcd V Oman of 37 with one child 12 years of age 
and ooe roiscarnace tt years before adnus&ioa 

A supravaginal by sic ectomy was performed for a 
large nbroid uterus and a right salpiogo-oo^ho ec 
tomy for nbrous and cystic degeneration of the 
0 ary laihologcal secuons showed a normal 
endometr um consistent with the t \clfth day of the 
cycle and an adenomyoss of the iiiner layers of 
uterme musculature 

The postoperal e course was normal but on the 
ninth lay the patient reported that both breasts 
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^vere secreting milk in copious amounts This con- 
tinued for 8 weeks at which time the secretion was 
noted as diminishing and much thinner A month 
later the patient returned complaining of pain in the 
left shoulder and neck Examination showed a com- 
plete cessation of secretion from the breasts, a nor- 
mal vagina without evidence of atrophy and a slight- 
ly enlarged left ovary 

Hormone tests On the sixteenth da\ after opera- 
tion a 24. hour specimen contained 108 mouse umts 
Nine specimens examined during the next 6 weeks 
showed 24 hour excretions of o to 28 umts Seven 
specimens examined during this period for prolan 
by the alcohol and tungstic acid methods show ed no 
increase over the normal 

d The connection between menstrual abnoi- 
maltties and breast symptoms was emphasized 
by the fact that in S2 patients the onset of the 
breast and menstrual symptoms was practi- 
cally simultaneous The menstrual change 
was a decrease in duration or frequency in 62 
of these cases (Table XI) 

4 Ovarian pathology in cases of chionic 
mastitis (Table VIII) From 21 cases observed 
at operation by the writer and from reports 
of the pelvic pathology of 47 further cases 
operated upon by other surgeons, one can 
find evidence of a relatively high incidence of 
cystic disease of the ovary 

For many years a condition sometimes 
termed pseudopregnancy and characterized 
by delayed menstruation with as a rule breast 
changes has been recognized The symptoms 
are usually attributed to a persistent or cystic 
corpus luteum (Halban, Reeb), although 
Zondek (60) has shown that a persistent foih- 


TABLE IX C — TOTAB ESTRDf EXCRETION IN 
THE CYCLE OE 6 WOJIEN IVITH PAINFUL 
BREAST HYPERTROPHY 


Experiment 

number 

Menstru 

ation 

Pelvic pathology 

"Mouse 

units 

3 

36 2 

Salpmgo-oopborectoroy for c>st 
, and indaounatiOQ 


44 

i 3a in 

Partial ooplioiectom> forosts 

3300 

66 Repeat 44 

28 2 

Partial oophorectomy for cysts 


134 ' 

28 I ' 

Salpmgo-oophorectomy for c>sts 
and inilanimatioa ' 

740 

34 

22 8 

Possible eadotnetnal h> perplasia 

3900 

III 

31 5 

Operation for ^pingitis para 
metnal tenderness 


14 

30 7 

Parametrial tenderness 


Average 



3 t 70 



cle may produce the same results On ac- 
count of an increase of folhculm m the unne 
and m the cyst of the ovary of his patient, 
Zondek (6o) proposed the name polyhormonal 
amenorrhea for these cases In another case 
with colostrum in the breasts and lutein cell 
cysts m the ovaries Kaiser found the Asch- 
heim-Zondek test to be positive Case 5 
apparently belongs to this group 

Case 5 H G Patient was admitted to the 
Roosexelt Hospital, June 19, 1933 She was a mar- 


TABLE DC D — TOTAL ESTRIN EXCRETION IN 
THE CYCLE OF J WOMEN WTTH ABNORMAL 
SECRETION FROM THE NIPPLE 


Experiment 

number 

Menstru 

ation 

I 

Pelv ic pathology 

Mou_e 

units 

16* 

; t 

Partial oophorectomy for cystic 
corpus luteum, 1 

1710 

11& 

1 33 8 

>Norinal pelvis 

890 

166 

43 5 

Cervical ero lon 

1740 

4 

Amenor 

rhea 

Posthysterectomy — one ovary re 
moved for c>sts 

tiOO 

90 

33 3 1 

Parametnal tenderness 

IjOO 

S6 

26 3 

Complete retroversion* partial 

prolapse 

« 5 tO 

39 

34 4 

Complete retroversion 

Traces 

Average 


1 

1480 


•Average do« not include ca*e number jp 
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Case 6 A J First examination January 13, 
1932 Patient was a married woman of 29, with i 
child 6 years of age Menstruation had always been 
of the 28 day type, formerly of 7 but now of 4 days 
duration and decreasing somewhat in amount, with- 
out dysmenorrhea The breast symptoms dated 
from a pelvic operation performed 3 years before 
admission, when the right tube and ovary and part 
of the left ovary were removed for multiple follicle 
cysts Since that Ume there had been a regular 2 
day bilateral premenstrual pain in the breasts with 
a diffuse soreness over the entire surface of the an- 
terior chest In addition there had been pain in the 
left leg, pain in the left abdomen, a mass m the left 
pelvis, dyspareuma, nervousness, frigidity, and epi- 
gastric distress 

Exanunation showed the breasts small, dependent 
and slightly nodular The fundus was of normal size 
and in midposition, and the cervix eroded with endo- 
cervicitis In the region of the left ovary was a mass 
5 inches m diameter, readily palpable above the 
symphysis The patient remained under observation 
for 2M years with evamination of the pelvis every 4 
months The size of the cyst rapidly dimimshed 
after the first examination until only j ]4 inches in 
diameter, but enlarged again to nearly its former 
size in June, 1933 After that, several fluctuations 
in size occurred The local pelvic symptoms and the 
indigestion were worse when the cyst was the largest, 
but no correlation between the severity of the breast 
symptoms and the size of the cyst was evident 
The hormone tests for estrin and prolan in the 
blood and urine performed during a month of severe 
breast symptoms but with the cyst relatively small 
disclosed no significant abnormalities 

In 5 cases the fluid of the ovanan cysts was 
assayed for its estnn content In i there was 
no hormone and in 3 only small quantities 
The fifth case with profuse nipple secretion 
was found to have a cystic corpus luteum 
which yielded 20 mouse units from its 8 cubic 
centimeters of fluid content In contrast with 
these 5, the folhcle cyst in a patient with a 
typical case of endometnal hyperplasia (Fig 
2) without breast changes yielded go mouse 
umts 

i The endomelrium in cases of chronic mas- 
ItUs In 31 cases, sections of endometrium 
were available for study The 23 sections 
from cases with pain were normal except for 3, 
2 of which showed a suggestion of glandular 
hyperplasia and i a carcinoma of the corpus 
The 2 sections of endometrium from cases 
with hypertrophy of the breast and the 6 from 
cases with secretion were all normal In the 
20 cases in which the phase of the cycle at 
which the curettage was performed was on 


Units 

200r 



Days before menstruation 


Graph 4 Total estnn excretion in the 30 day cycle of 
a patient with painful breasts and cystic ovary Exp 57 
Total units 1,741 

record, the endometrium showed the expected 
morphology 

These results are important for, if chrome 
mastitis were due to a persistent hyperactivity 
of the ovary, one would expect a more or less 
constant association of the breast disease 
with endometnal hyperplasia Actually, the 
chnical aspects, particularly the age of the 
patients and the menstrua] patterns, are quite 
dissimilar Only m elderly women with 
granulosa cell tumors have breast effects been 
reported m association with endometnal 
h3q)erplasia (Habbe, Muellerheim) 

6 Tests for the follicle hormone It has been 
noted that Frank (15) found that the normal 
monthly excretion of estnn in the unne vaned 
from 800 to 1,500 mouse umts, and Siebke (51) 
from 200 to 2,000 The five determinations 
made on normal women in this study showed 
a wider range namely, 760 to 3,150 units 
The total monthly excretion of estnn was 
studied in 7 cases with pain and nodulanty of 
the breasts, having vanous types of menstrual 
cycle and vanous pelvic lesions (Table IX B) 
The monthly rates vaned from 600 to 2,930 
mouse umts, the average being 1,335 
The excretion of estrin was smularly studied 
over a month’s penod in 6 cases of breast 
hypertrophy (Table IX C) The monthly 
rates vaned from 740 to 3,900 mouse units, the 
average being 2,230 

The monthly excretion m 6 cases with se- 
cretion from the mpple vaned from 890 to 
1,740 mouse units, the average being 1,480 
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U is 



G ph s Estun tions f 4 tour e tnn uc b d at 
weekly int rv Is foil wug r»d at n f the a. Exp 
47 4 1 ur p cun s 


(Table IX D) In the seventh case studied 
during a course of deep \ ray therapy to the 
breast there was an almost complete absence 
of hormone 

On account of the greater length of the 
menstrual cycles m the secretion group a per 
haps better contrast is obtained by noting the 
average daily excretion This for normal 
women had been found to be 56 mouse units 
For the three different types of breast disease 
the average daily output was as follows by 
pertrophy 76 units painful nodulanty 50 
units secretion 43 umts Although these 
averages are based on the assay of 232 spea 
mens it cannot be maintained that the dif 
ferences are significant 

The estnn of the blood was studied by 
weekly tests by the technique of Frank and 
Goldberger (17) in 19 cases The presence of 
the hormone was demonstrable at least on<^ 
m I of 4 cases with pain 7 of 9 cases with 
hypertrophy and 3 of 5 cases with secretion 

7 Tests for the presence of prolan The pro 
Ian m the unne was studied b> the examina 
tion of a total of 171 specimens from 14 cases 
4 with pain 4 with hypertrophj and 6 with 
secretion Variable methods of extraction and 
high degrees of concentration in some cases to 
show as httle as 5 to 20 umts per hter failed 


to give positive vaginal reactions llmor 
changes in the ovanan foUicIes were noted 
when the higher concentrations were used 
but these w ere decidedly less marked and less 
frequent than those commonly obtained from 
women in the menopause Only in 3 cases 
with nipple secretion assoaated with delajed 
menses were there slight indications of an in 
crease in prolan excretion 
The presence of prolan m the blood ‘jerum 
was sought by weekly tests using the Fluh 
mann (ii) technique in 14 cases 6 with pain 
4 with hypertrophy and 3 with secretion 
Some evidence of follicular npening was 
apparently attained from several cases but in 
none was prolan definitely shown throu h 
the production of vaginal signs of estnis 
5 The ejects of radiation of the 0 arm In 
12 cases the effect of pelvic \ ray and in 3 of 
radium from the uterus upon the climcal state 
of the breast was studied In all but i there 
was immediate evidence of improvement w 
the pain and swelLng and the nodulanty of 
the breast tissue In 6 cases in which the 
radiation dosage was suffiaent completely to 
suppress the ovanan function the improve 
ment was permanent whereas in 8 in which 
smaller doses were giv en there w as a later par 
tial return of symptoms 
In 2 cases m which \ ray of the pelvis was 
given the hormone excretion w as studied for 
3 months after treatment by weekly examma 
tion of 'ipeamens In both the improv ement 
in the breast symptoms corresponded with a 
deeded drop in the rate of estnn excretion 
and by the appearance of proKn in the unne 
The effect of X ra> on the ovanes is lUus 
trated in the following case 

Case 7 R L w s adnutted to the hosp tal ^o 
vember 8 1932 She was a married woman of 41 
wnth 3 child en the youngest aged 7 > ears Tender 
ness and difiusa nodulanty of the breasts and a httle 
mI) sec etion from one nipple had developed 6 
months bef e adrmss on or ^ ) ears after a supra 
vaginal hjsterectomy for fib oids FoUowt g four 
treatments ach of 300 r units to the pelvis there 
was a marked imp ovement in breast s>iDptortis 
Two and a half months after the first series a second 
with the same dosage was given on account f a 
moderate return of the breast discomfort Following 
the second senes the bre st jmptoms subs d o 
entiely prol n appe red n the unne and onij 
traces of estnn were excreted (Graph 5) 
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Graph 6 Total estrm e\crelion in the 30 day c>de of 
a patient with bilateral painful hypertrophy of the breasts 
and a menstrual flow of days Esp 44 Total units 
2.300 


In 2 cases an entire month’s excretion of 
hormones was studied both before and after 
radiation of the pelvis The improvement in 
breast symptoms was again correlated wath a 
great decrease in estnn excretion The his- 
tory of I of these cases is as follows 


Case 8 R K , was admitted to the hospital 
October i, 1931 She was 33 years of age, married 
but sterile Menstruation had formerly been of the 
type, 28,4, average, with occasional dysmenorrhea, 
until 4 years ago, when she was operated upon for a 
uterine hbroid and cvstic ovary Following the 
operation the periods became reduced to xH days, 
while the breasts enlarged and developed a severe 
premenstrual tenderness 

Dunng the month from Apnl 4, to May 3, 1933 
the patient’s urine was collected and found to con' 
Uin a total of 2,300 mice units of estrm (Graph 6) 
The blood tests for estnn (Frank and Goldberger) 
gelded positive reactions in the first and third week 
No prolan was demonstrable m 10 unne specimens 
by the alcohol precipitation method or m 4 speci- 
mens of serum 


From June 5 to 8, the patient received 4 X-rav 
treatments to the pelvis of 200 r units each 
From June 6 to July 3, the patient excreted 2,830 
^ usual menstrual period pre- 

ce^dby slightly reducedbreast discomfort (Graph 7) 
Thereafter all breast symptoms rapidly subsided 
and no further penod occurred for ii months 
From August 29 to September 28, the estnn excre- 
tion was studied for a third time Only traces of 
estrm were discovered, the total amounting to per- 
haps so units for the month With the return of 

5^34 there was a slight re- 
currcncc of the breast tenderness 


The effect of radiation of the ovaries on the 
secretion of milk was less defimte In 2 cases, 


Units 



Days before menstruation 


Graph 7 Total estnn excretion during the 2$ day cycle 
following X-ray of the ovanes Exp 66 Total umts 2,830 

the disappearance of the discharge required 
3 to 4 months and m one instance milk con- 
tinued to appear for 5 years after a single high 
voltage treatment to the pelvis in an amount 
to produce erythema of the skin 

Roentgenographs of the sella turaca m 3 
cases of abnormal milk secretion failed to 
demonstrate any pituitary hyTiertrophy, and 
radiation of the pituitary by high voltage 
X-ray m one case failed to affect the sx'mp- 
toms 

p The effect of treatment with ovarian hor- 
mones Improvement in the painful breast 
following the use of ovanan extracts has 
been claimed (Cutler, Lenche, WTutehouse) 
The fact that these results have been observed 
even after the administration of tablets of the 
dned gland, containmg what now' must be 
regarded as neghgible quantities of hormone, 
indicates that the improvement noted w'as 
not due to the speafic therapy Treatment of 
either the pamful or the secreting breast at 
the Memonal Hospital by the injections of 
potent preparations of the ovary or anterior 
pituitary has not produced constant effects 

In the oophorectomized woman the admin- 
istraUon of the ovanan hormones has led to 
swelhng of the previously atrophied breast 
and to some painful sensations (Werner and 
Colher, Loeser) On the other hand, the ad- 
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pelvic symptoms, are points in favor of a more 
than accidental association 
a An existent or previous history of pelvic 
infiammalion was noted in a total of 27 cases 
These represented 12 5 per cent, 3 2 per cent, 
and 6 4 per cent of the cases with pam, hyper- 
trophy, and secretion, respectively A striking 
feature of these cases was that many appeared 
not to have been of gonorrheal origin but to 
have followed an abortion The following 
case IS illustrative 

Case 10 G S , was adnutted to the hospital 
August 29, 1933 She was a married woman of 23, 
by occupation a night club hostess Five years be- 
fore admission she had suffered a severe pelvic infec- 
tion following an abortion For a year alter that she 
was treated for pelvic inflammation and then oper- 
ated upon Both tubes, which were adherent and 
acutely inflamed, were removed 
During the last s years the patient’s periods had 
been preceded by 10 days of marked pain and swell- 
ing of the breasts Menstruation was, however, 
irregular occurring every 2 to 4 weeks and lasting 
from 3 to 7 days Additional symptoms were diffuse 
premenstrual pelvic pain, abdominal distention, 
indigestion, leucorrhea, and dyspareunia Evamina- 
tion showed the breasts of medium size, dependent, 
nodular in the outer quadrants and exceptionally 
tender The uterine fundus was forward and fixed 
with attempted motion causing severe pain The 
ovaries were a little swollen and very tender The 
cervix was moderately eroded and discharging pro- 
fusely 

Hormone tests showed a 31 day excretion of 1,953 
units of estnn with four negative blood specimens 
There was no evidence of an mcrease in prolan in 4 
speamens of serum tested by the Fluhmann method 
or in 10 urines extracted by the tungstic aad 
method 

The patient was treated for a year in the gyneco- 
logical dime, at the end of which time both breasts 
and pelvic symptoms were greatly improved 

b Cases of typical '■^chrome parametritis^^ 
Besides these cases there were 62 others with 
various types of pelvic pam and uterosacral or 
broad ligament tenderness which appeared to 
correspond closely to the condition, described 
by Freund, as parametntis and with which he 
noted painful nodules in the breasts These 
represented 26 2 per cent of the group xvith 
breast pain, 16 i per cent with hypertrophy, 
and 17 o per cent with secretion The follow- 
ing case is a good example 

Case II R S First examination was made 
September 26, 1933 Patient was 30 years ot age. 


TABILE X — PELVIC LESIONS POUND IXPAXIENTS 
WITH BREAST DISEASE 



Cii 5 e> 

With 

Pom 

Per cent 

1 

CaSCs 

with 

h>pertropbj 
Per cent 

Ca 5 CS 
with 
secretion 
Per cent 

Pelvic mBammatioa 

12 5 

3 = i 

6 , 

ParometnUs 

36 2 

16 I j 

17 0 

Retroversion 

36 6 

10 0 

44 a 

Endocerviatis 

45 2 

22 6 

43 9 


married for 12 months, but unable to conceixe 
Menstruation before marriage had been of the type, 
28,4, average, with moderate pelvic discomfort and 
a slight premenstrual swelling of the breasts Since 
mamage menstruation had been every 4 weeks last- 
ing 4 days, with very severe lower abdominal dis- 
comfort In addition the patient suff^ered from con- 
stant backache, lower abdominal pain, discomfort on 
sitting down, dysuria, and dyspareuma to the extent 
of making coitus practically impossible During 
this same period of 12 months the premenstrual 
breast pam and swelhng had greatly increased and 
there had been a permanent enlargement of the 
breasts to the extent of increasing the circumference 
of the chest, as measured by necessary changes m 
the brassiere, 3 uaches 

Examination The breasts were medium in size, 
pendulous, with a moderate amount of nodular, 
glandular tissue in the outer quadrants The uterine 
fundus was normal m size and position but an ex- 
traordinary degree of tenderness was ebated on its at- 
tempted motion The cervix was without erosion 
but secreting great quantities of clear mucus The 
thyroid was a trifle enlarged 

The patient was observed at internals for a year 
The pelvic sy'mptoms for which she primarily sought 
relief were always worse for several days after sexual 
intercourse and during i month that she spent by- 
herself m the country she was largely free from both 
breast and pelvic complaints In spite of numerous 
relapses, the tendency was toward improvement and 
at the time of writing she is nearly symptom free and 
3 months’ pregnant 

The clinical course and the subsequent 
pregnancy indicate that this in spite of the 
severity of the symptoms was a process quite 
distinct from the usual infectious salpingitis 
An example of a perhaps later stage of the 
disease wath decreasing menstruation has 
already been desenbed in Case 2 

c Relroiersion of second or third degree or 
partial prolapse of the uterus was noted m 91 
cases These represented 36 6 per cent, 10 o 
per cent, and 44 6 per cent of the cases with 
pam, hypertrophy and secretion, respectively 
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The relation o£ uterine malposition to 
breast disease may appear remote Ne\erthe 
less there are three articles m the hterature 
reporting the cure or impro\ement oi mam 
mary pain by the reposition of a misplaced 
uterus (Ayler Hastrup Miller) It is known 
furthermore that a uterus m retroversion or 
partial prolapse may affect the pelvic atcuU 
tion to the extent of ptoduang broad ligament 
\ ances and possibly many secondary changes 
In the present series there were 24 cases with 
retroversion and breast disease in which the 
pelvis was observed by the wnter at the time 
of celiotomy The uterus m these cases was 
regularly found swollen and congested Histo 
logical evidence suggesting a vascular dis 
order in the pelvis is found in a few cases with 
exceptional edema and hyperemia of the 
endometrium and ovary (Figs 3 4) That 
this general pelvic hj-peremia maj affect both 
the ovaries and the autonomic nerves of the 
pelvis must be admitted 

d Ettdceerte is erosion or tnfeeUd latsra 
lion were noted m 114 cases representing 
45 3 per cent n b pec cent and 4S 9 per cent 
of the 5 groups of cases These are mmimum 
figures for among those counted as normal are 
37 cases not examined and 56 cases incomplete 
to the extent of their being no record of the 
condition of the cervix 

The group with cervical disease has been 
placed in the pelvic congestion group for two 
reasons First a h>persecreUon of the cem 
cal glands is probably often the result of pelvic 
hyperemia and may be Us only symptom On 
the other hand parametrjal infection mav 
arise through the lymphatics from a diseased 
cervix In the hteraturc are also to be found 
numerous reports of hypertrophied and in 
fected cervices m assoaation with breast dis- 
ease and the cure of the latter after treatment 
or amputation of the cervix (Ailken Rontb 
Copland 'Miller) 

e 1 relolionsltjp heUcen ccrlain breast con 
ditions and disorders oj the sexual function has 
been desenbed repeatedly in the hleiatuie 
(Rosenthal Glass Samuel Witthaucr Rufx 
Diikmaon) No complete statistical survey of 
this aspect could be made m this senes but a 
few points are noteworthy In as patients 
the symptoms developed at the time of mat 


nage Twenty three women complained of 
dyspareunia Of 76 women questioned the 
majority were practicmg contraception b> 
methods which were possible causes of pelvic 
congestion The relationship betw een a sexual 
difBcufty and the development of physical 
dianges m the breast is well illustrated in 
the following ca e 

Case 12 \ D Patient \ as admitted to bovpuU 
October 7 19J1 Sbe \ as j 8 years of age married 
for t year without pregnancies Six months after 
marriage the patient had first noted piemen trual 
pain swelling and the appearance of lumps in the 
breasts Exammatioa sho ved the breasts medium 
in si2e and dependent v itb an extraordinary dilfuselv 
swollen appearance dilated veins on the surface 
and large partly arcumscribed areas of mduiation 
in both outer quadrants Tbepel is was normalei 
cepl for a h) pcfsecreUon of the cervix 

At the patient s second visit she volunteered a long 
story of psychological difficulties in childhood re 
suIUng she believed in a complete inability to adapt 
herself to normal marital relations Temporary 
separation from her husband was under considers 
tion Two months later the patient reported by 
letter that she had adopted this course and that her 
breast trouble had completely disappeared 

/ The time of appearance of breast symp 
toms In 93 cases Che onset of breast sjmp 
toms was traceable to a definite madent in 
the patient s hfc which furnished a reasonable 
cause for the development of a pelvic conges 
tion or parametritis Thus the symptoms be 
gan at mamage m 35 after abortion m 12 
after childbirth m 22 following pelvic opera 
Uon in 26 and comadent with pelvic mflam 
mation in 7 la 34 cases a pelvic condiUon of 
this type was suggested by the faegimung of a 
secondary dysmenorrhea at or near the time 
of onset of the breast symptoms (Table \ 1 ) 

22 X)>imcnorr/ica and breast symptoms 
Primary dysmenorrhea was present in 52 per 
cent of the 50 unmarried women of the senes 
representing 55 5 per cent of the 3d cases vnth 
pain 60 per cent of the 10 cases with hyper 
trophy but none of the 4 cases with secretioi 
This symptom occurring with breast pain is 
subject to vanous interpretations for on the 
one hand dysmenorrhea has been atlnbufed 
to an increased contractility of the utenne 
musculature from follicular hormone stunula 
tioQ (Kraus Reynolds Novak) and on the 
other it has been successfully treated by sec 
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Uon. of the presacral nerve (Cotte, Counseller 
and Craig) 

12 The association of thyroid disorder svith 
breast disease The coincidence of thyroid dis- 
order and various types of pelvic disorder is 
V, ell known There may be, as is tlie case with 
the breast, a premenstrual thyroid enlarge- 
ment as well as an apparent relationship to 
various menstrual anomalies, certain pelvic 
lesions and possibly sexual activity In the 
present senes there were noted 21 cases with 
definite thyroid enlargement and minor de- 
grees of fullness uere quite common, espeaally 
among the younger women In 5 cases, 4 with 
pain and i with hypertrophy of the breasts, 
the thyroid abnormality was the only cnterion 
for the classification of the case The treat- 
ment of 2 cases by irradiation of the thyroid 
was followed by subjective improvement m 
the breast condition 

13 Psychic factor in breast disease Re- 
peated reference has been made m the litera- 
ture to the exatable temperament of patients 
ivith the pamful breast and the development of 
symptoms at times of nervous stress 
Taylor) Corroboration of this was found in 
many instances in the present series in wluch 
symptoms were made worse dunng periods of 
anxiety resulting from economic worries, the 
illness of relatives or marital difficulties Pel- 
vic sjunptoms from similar causes have been 
reported (Meyer-Ruegg) The foUoiving case 
illustrates the rapidity with which the breast, 
presumably through its vascular system, may 
m predisposed individuals respond to tnvial 
psychic stimuh 

C \SE 13 D T , was admitted to hospital ilarch 
IS. 1933 She was unmarned, aged 18 Iilenstrua- 
tion, which had begun at 13, was slightly irregular, 
of the 21-28 day type, lasting 6 days and associated 
with backache, headache, abdominal pain, and 
cramps so severe as to cause confinement to bed 

The breasts began to develop at the age of X2 and 
have continued to grow Tor ro days each month 
there was a premenstrual sweihng with severe pain 
radiating down each arm In addition the patient 
reported that throughout the month she frequently 
experienced abrupt swelling of the breasts with any 
excitement such as a trivial accident at the dinner 
table, an unexpected visitor, or an anticipated 
social event 

Examination showed a slender white girl with 
enormous pendulous breasts, out of all proportion 


TABLE XI — INCIDENTb ASSOCLVTE0 WTTH THE 
ONSET OF BREtST SYMPTOMS 
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to her age and size The breast tissue was diffusely 
nodular throughout, the nipples normal, the areola; 
wide and dark Rectal examination revealed a small, 
anteflexed uterus The thyroid was slightl> and 
symmetrically enlarged The urine estrin excretion 
was normal but the blood test gave a positive reac- 
tion in the specimens of both the first and third week 

DISCUSSION AND CONCLUSIONS 

The general conclusion of this study is that 
a certain minimum activity of the ovary is 
necessary for the development of chronic mas- 
titis but that no specific hjqierfunction or 
hypofunction of the ovary is at present demon- 
strable This result is contrary to hopes en- 
tertained at the beginning of the xvork and 
contrary to what might have been ex-pected 
from the known prohferative effects of the 
ovarian hormone on the breast tissue 

Certain exceptions and reservations must 
be made In one small group of cases in which 
swelling of the breast, sometimes xvith secre- 
tion, develops m the presence of a persistent 
follicle or corpus luteum cyst, a hormone 
cause is probable, but the chnical aspects of 
this condition are different from that of the 
common type of chronic mastitis with painful 
outer quadrant induration It is not unlikely 
that other unrecogmzed reactions of the breast 
to certain hormone states may exist 

Even for the common type of mastitis, 
however, it must be conceded that the present 
method of study has not exhausted the possi- 
bihties of a hormone cause Present techmeal 
methods for the climcal determinations of 
estrin and prolan are far from perfect and no 
satisfactory test exists for the quantitative 
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7 l},c p^inptl brtj^i Jioiii Uh cIdiuiiI 
^u-ipo’nt (J Icr^i luninii tl.mtiit 

d The pain and tenderness arc more 
marked than ire to be expected in an endo- 
enne produced {•landular In pertropln 

b The pun radiates to the inn. neck, 
avilU and iateril bod\ wall uid may be asso 
cuted with h\ pi rt'-tlu"! I u) the skin oi the 
whole thorax 

e The pun and swellmi; in eert un i ises 
are produced or bicoine worse durnut periods 
01 nerxous tension and niu txeii dextlop 
abruptK within a few muiults alter a tierxous 
shock at an> time in the monlhh lycle 
d Various issoented iier\ous coinplunts 
are described bj the p itient including insom- 
nia, anxictx palpitation, blurring of the vision, 
mucous colitis ,>nd heidaehes 

e* One case report c-xists in the literature ot 
the disappearance ol the premenstrual breast 
symptoms in one breast after the destruction 
of the thoracic sj mpathetic 01 that side 
S I lacdl sidle of id^ctilor Lon^iiltoit n <j 
prominent ftolure oj the pdinjul hrcdit 
a The gross appe iraiice 01 the painful 
breast bciore menstruation with its hyperemia 
ot the areola, xeiious dilatation and increased 
weight alone suggests hxperemia 

b ihe lustological signs of this xaseularit> 
ma> be demonstrated in the "edema” ol the 
lobule 

c Ihe relief aflorded b> the onset of men- 
struation IS usually too rapid to be explained 
as the result of epithelial regression 

d The sudden appearanee of pain and 
swelhng m the middle of the cycle in certain 
cases cannot be ascribed to epithelial prolifera- 
tion 

e Simple support of the breast often causes 
considerable amelioration ot sjmptoms 
1 In one case described with pain and hyper- 
trophy, petechial hemorrhages occurred regu- 
larly before menstruation m the skin about 
the areola 

g 1 he comcutciU gynecological lesions and 
menstrual disturbances haoe a possible sigmjt- 
cance as evidence of an associated vascular con- 
gestion and tissue edema in the pelvis 
a The common pelvic lesions are classifia- 
ble as adnexal inflammation, parametritis, 
retroversion, and cervical infection 


b Xlie ousel of pcKic symptoms and breast 
pam alter niarnagc, abortion, or pelvic injec- 
tions is significant of parauietnal congestion or 
inflammation 

t The scant menstruation max be regarded 
is the efife'ct of the secondary Jibroiis in the 
peUis described b> main xxntcrs as the end- 
result of chrome peKie e'ongeslion 

d Ihe edematous, eystie, and librotic 
ovaries may luxe a similar cause 

One may offer the loliowing proxisioiul 
conclusions on the cause ind nature ot the 
punfuk dilfusely nodular type of mastitis as 
lollows 

1 The ox anin hormone Is certainly aneces 
sary laetor, but it has not been possible by 
present laboratory meihods to demonstrate 
any' specific abnormality ol ovarian or an- 
terior pituitary junction ft is, howexer, pos- 
sible that refinements m technical methods 
niiy eventually rexeil i dehnite endocrine 
disturbance 

2 The conception ol the disease as pri- 
marily a vascuhr disturbance with changes 
occurring in the interstifial tissues of the 
breast b,vsed on abnormal nervous stimuli ex- 
plains many ol the cJimcal aspects of the dis- 
ease bueh a view can only be accepted w ith 
caution however, because it requires the 
assumption of a physiologic mechanism yet 
largely undemonstraied 

U »Kl vsr llXI'l RlROPllX OCCURS XT 
IFXSl I wo i-ORXlS 

1 In one group in which there is a simple 
painless enlargement of the breasts 01 rela- 
tively uniform consistence an endocrine fac- 
tor is clearly prominent Ihis includes the 
hypertrophy developing m childhood and in 
old women m the presence ol the specific 
ovarian neoplasms, such as the granulosa 
cell tumors and teratomas Breast swelling 
has also been observed in the presence of per- 
sistent corpus luteiim and lolhcle cysts and 
ascribed to a poly hormonal amenorrhea 
Breast hypertrophy' after hysterectomy' may, 
in some cases, have a similar basis 

2 'Ihe painful hypertrophies of this study 
were not of this type and resembled closely 
the tender nodular breasts, both m regard to 
their physical characteristics and the condi- 
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Uons under v.hich they occurred Hormone 
studies of a scnc of these cases gave normal 
blood cstxin values rates of monlUy cxcreuon 
of estrm a htlle higher than in the cases of the 
painful breast but still probably mtbin nor 
mal limits and no increase in prolan excretion 
\ ray of tbe ovaries led Jo a disappearance of 
the pain and to a reduction in the siac of the 
breasts but tbe use of oiarian hormone by 
mouth or hypodermic was ineffectual The 
cQinadent pelvic lesions and the uiadents 
assoaated with the onset of the breast en 
largement were m general the same as Aose 
found for the painful breast 

The condusions in regard to the causes of 
this type of hipertrof^y must be sundar to 
those for the painful nodular breast 

C ADNORMAI. SECaETION FROlT THE NIPPIE 

The local pfavsical chataclensUcsas well as 
the conditions under which abnormal nipple 
becietion occurs seems to distioguidt it some 
what from the two preceding groups the aver 
age age of these patients was higher the pro- 
portion of women with preceding pregoaooes 
wasmucb greater menstrualdistuibanceswere 
more tceqixcat particularly lo the form of 
delayed men truatioD the average daily ex 
cretioa of estnn was lower the secretion did 
not disappear at once after \ ray of the 
ovaries 

In many cases however the charactcnsUcs 
of the painful breast w ere present notably the 
cvchcal pain and svsclhng tbe diffuse nodu 
lanty and certain c»inodcnt pelvic lesions 

It IS conduded that the cases wtb abnormal 
secretion art a heterogeneous group the foi 
lowing representing a possible classification 
of these 

1 Cases with a non speafic discharge 
serous sanguineous or purulent from local 
disease of the larger ducts 

2 Casts reported in the literature with a 
definite nervous factor either m the form of 
direct sUmulalion of the nipple or a central 
nervous system disease such as tabes dorsalis 
or synngomjeha 

^ Casts repotted in the literature with 
definite evidence of endocrine disease such as 
the instances of amenorrhea with loUicle or 
corpus luteum cjsts To this group may be 


long tbe cases of temporary secretion m the 
early menopause theoretically ascnbable to 
the sudden decrease m ov arian activity or tie 
incrca ed function ol the anterior pjtmtarj 
4 In a large group of cases one is forced to 
mamtain the aliemalive theories noted for 
the other two types of breast disease namdy 
an as yet undetermined variety of endocrine 
disturbance or a little known form of neuro- 
vascular disorder 
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REPRODUCTWE EFFICIENCY BEFORE AND AFTER THE BIRTH 
OF MALFORIVIED CHILDREN 

A Study of 405 Consecuti\e Families 

DOUGLAS P MURPHY. Iil D , F A C S , Philadelphia, Pennsalvwta 

I rom the Gyneccan Hospital ImUtute of Gynecologic Research and Department of Obstetrics and Gynecology. Uniiersity of Pennsylvania 


T his is the second report dealing with 
families in which malformed children 
have been born The first one concerned 
the place-in-family of the defective child (2) 
The present communication deals with the 
remammg pregnanaes in these families It 
concerns, primarily, those nhich did not 
terminate normally, and which may be classi- 
fied as “disturbed,” a “disturbed” pregnancy 
being defined as one which ended in either a 
miscarriage (including abortions), a stillbirth 
or a premature birth The chief interest of 
the study concerns the closeness of the dis- 
turbance to the defective child 
If miscarriages, stillbirths, or premature 
births should take place closer to the defec- 
tive child pregnancy than ivould be expected 
according to the laws of chance, it would sug- 
gest that both these disturbed pregnancies 
and the defective child pregnancy were but 
different expressions of a prolonged period of 
decreased reproductive power If this were 
so, it would seem to lend weight to the hy- 
pothesis that congenital malformations are 
due to defects in the germ plasm taking place 
before the moment of fertilization Whereas, 
if the disturbed pregnanaes occur at random 
m the family, there would be less reason to 
believe that the reproductive power of the 
mother exhibited any prolonged period of 
weakness The present report attempts to 
eluadate this theoretical conception 
Materials and methods To quote from the 
first communication “There were found m 
the files of the Bureau of Vital Statistics, 
Department of Health of the State of Penn- 
sylvama, 130,132 death certificates for still- 
born and livebom mdividuals who died m 
Philadelphia during the 5 year period between 
January i, 1929, and December 31, 1933 
Each of these certificates was examined, and 
the data on those notmg the existence of any 
congenital defect, were transcribed to dupli- 


cate, official forms Fourteen hundred and 
seventy-SLx such certificates were located 

“The deceased individual xvas considered 
to have possessed a defect under either of two 
conditions (i) if the defect involved the sur- 
face of the body, or (2) if internal, its presence 
had been disclosed by operation or necropsy 
Diagnoses not conforming to these reqmre- 
ments were considered as not verified and 
xvere excluded from further consideration 
This procedure reduced the number of usable 
certificates to 890, or only 60 per cent of the 
original 1,476 certificates 

“An attempt xvas made to interview the 
mother of each of the 890 deceased indmdu- 
als, the visits being made in the summer of 
1934 by 3 fourth year medical students A 
complete reproductive history was secured 
from each mother that could be located The 
group forms a consecutive series All of the 
defective children died within a given geo- 
graphical area and within a given period of 
time ” 

In order to have a homogeneous group of 
reproductive records for analysis, it was neces- 
sary to omit from consideration certain fami- 
lies forming the group of 539 famihes reported 
upon in the first paper Families m the above 
group, having the following charactenstics, 
xvere not used m the present analysis (a) 
Those with more than one defective child, 
(b) those famihes in which there xvas only a 
single conception, (c) families in which the 
mother was married twice and in which fami- 
lies the defective child was born to the second 
husband This procedure reduced the num- 
ber of fanulies from 539 to 405 

RESULTS 

Diagnosis of defective child In the 405 farm- 
lies, there were 405 congenitally malformed 
children (Table I, column 2) The most fre- 
quently recurring chief diagnoses (column i) 
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The latter distribution was computed by the 
use of the Greenwood-Yule reconstruction 
(i) The method is as follows The expec- 
tancy that a characteristic occurring at ran- 
dom wih take place in any particular position 
depends upon the size of the family For ex- 
ample, in a family of three sibhngs, m which 
there is one defective sibhng, there is one-half 
a chance that each of the two remaimng sib- 
hngs will be affected , in a family of four sibhngs, 
in which one sibling is malformed, only one- 
third a chance exists that any one of the three 
remaimng sibhngs will be affected 
Using this meAod, the fractions contributed 
to each birth position by each family were to- 
taled by birth position for the entire group of 
famihes In those in which there were two dis- 
turbed pregnancies, each position was allotted 
double the fractional value given to famihes 
with only one disturbed pregnancy In fami- 
lies with three disturbed pregnancies, each 
birth position was given triple the birth value 
given to those families with only one disturbed 
pregnancy, and so on, depending on the num- 
ber of disturbed pregnanaes in the family 

Since all disturbed pregnancies m each fam- 
ily were counted in the total of column 5, and 
smce in column 6, each family was counted 
once for each disturbance noted in column 5, 
the total of these two columns are necessarily 
approximately equal 

The ratio of the observed, combined fre- 
quenaes of the disturbed pregnanaes (column 
5) to their expected, combmed frequencies 
(column 6) is shown in column 7 Had the 
observed disturbances occurred with random 
frequency in the various birth positions, Ae 
figures in each birth position in column 5 
would have been, for all practical purposes, 
identical with those in column 6 This iden- 
tity would have produced a ratio in column 7 
of I o for each birth position 

The figures m column 7 show that the dis- 
turbed pregnancies m the position — i and + 1, 
immediately adjacent to the defectiie cluld, 
occurred more often than would be expected 
according to the laws of chance In the birth 
position immediately preceding that of the 
defcctu'e cluld the obsen'ed disturbances 
w ere the most frequent, being next most com- 
mon m the position immediately following 


TABLE n — MALFORIirED OPFSPEING AND 
DISTOBBED PREGNANCIES IN 405 FAMILIES 


ConcepUoos 

1 Conceptions 

[ Number 

Per cent 

Total 

1 1732 

too 0 

Terxmnatmg normally 

icg 4 

63 2 

Ending with malformed oEfspnng 

40 a 

23 4 

Ending mih miacamage, stdlbu-tb, or; 
prematute buth 1 

233 

13 4 


Showing the number of conceptions eipenenced by 405 
mothers, each having one malformed child, and the num- 
ber of disturbed pregnancies among the remaimng preg- 
nancies Note that more than one-third of all of the preg- 
nancies were abnormal 

that of the defective child In the majonty 
of the more distant positions, the disturbances 
occurred less often than would be expected 
by chance Three of the distant positions 
(—3, —6, —9) showed a greater frequency 
than would be expected by chance These 
values are beheved to be false due to the fact 
that the number of families forming the total 
group was so small 

Considering the relative sizes of the ob- 
served frequenaes in the — i and —2 posi- 
tions, column 5, It IS evident that the fre- 
quency m the —I position is approximately 
two and a half tunes that of the — 2 position 
These figures refer to the combmed miscar- 
riages, stillbirths, and premature births If 
these combined disturbances of pregnancy are 
sub-grouped, as shown in columns 2, 3, and 
4, the following is observed The frequency 
of miscarriages alone (column 2) m the — r 
position IS more than twice as great as in the 
— 2 position, the frequency of stillbirths (col- 
umn 3) m the — i position is two and a half 
times as great as in the —2 position, and the 
frequency of premature births (column 4) m 
the — I position is over three times as large 
as m the —2 position These individual ob- 
servations lead one to conclude that the near- 
ness of the miscarnages, the stillbirths, and 
the premature births to the position of the 
defective child were individually determined 
by a common cause, and by the same cause, 
which, in all probability., brought about the 
congenital malformations in the tamilies in 
this group 
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sible cMStence of a congenital malformation 
during the course of the succeeding preg- 
nancy 

SUiniAUY AND CONCLUSIONS 

1 The reproductive activity of 405 moth- 
ers, each having had a congenitally malformed 
child, is reported with respect to the incidence 
of miscarriages, stillbirths, and premature 
births 

2 Of the 405 famihes, 151, or 37 3 per cent, 
exhibited one or more miscarriages, still- 
births, or premature births 

3 Of the total of 1,732 conceptions m the 
405 famihes, 63 2 per cent ended normally, 
23 4 per cent resulted in malformed children, 
and 13 4 per cent ended in either miscarriage, 
stillbirth, or premature birth 

4 Miscarriages, stillbirths, and premature 
births occurred more often than would be 
expected by chance in the pregnancies im- 
mediately preceding and immediately follow - 
mg the pregnancy which resulted m the birth 
of the defective child, and less often than 


would be expected by chance m the remaming 
pregnancies iliscarriage, stillbirth, and pre- 
mature birth occurred most often in the preg- 
nancy immediately preceding that of the 
defective child 

5 From the above observations, it is con- 
cluded that the birth of a congenitally mal- 
formed child may be only one expression of a 
prolonged decrease in functional reproductive 
activity, the other expressions being miscar- 
riages, stillbirths and premature births 

6 It IS suggested that the obstetrician has 
unusual reason to suspect the possible exist- 
ence of a congenital malformation in the preg- 
nancy which follows immediately after a mis- 
carriage, a stillbirth, or a premature birth 
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SURGERY CYNECOLOGY AND OBSTETRICS 


LOCAL ANESTHETICS PRODUCING PROLONGED ANALGESIA 
ELIMINATION OF PAIN AFTER RECTAL OPERATIONS 

NORMAN J KILBOUBNC MD Los Axosies Caluosnia 


T H.L most important unsolved problem 
in proctology today with the exception 
of a cure for cancer istbeelumnationof 
pain after rectal operations This holds true 
because if we cannot operate on patients 
without causing severe postoperative pain 
we cannot operate on most of them at all 
Most patients msh to avoid a rectal operation 
anyway and if there be also the inowlcdge 
that operation tvill be followed by hours o! 
extreme sufienng they will drag around with 
trouble for years rather than come for relief 
Their apprehensions are not without basis 
After the usual hgature operation for hem 
orrhoids the routine orders of Miles are 
given Js gram of morphine shortly after 
operation then tincture of opium every 4 
hours for 34 hours then every 6 hours for 34 
hours and then e\erv S hours for the third 
and fourth days An article just published on 
postoperative care by Best stales that after 
all ts done to relieve postoperative pain the 
patient is likely to need morphine and codeine 
Patients nho have received such do C!>ofnar 
cotJcs say that they feel diary but still su0er 
Rectal surgery becomes lhoroughl> satis 
factory to all -nhen after an operation under 
local nerve block, the patient can sit up in bed 
enjov a good rest is free from pain com 
fortable and perfectly happy That this can 
be approximated in the majority of patients 
mil be shown 

Elimination of pain after rectal operations 
demands both an open type of operative 
technique and also the use of anesthetic 
solutions having a prolonged local analgesic 
action for 1 da>s after operation The factor 
of operative technique vnll be touched upon 
bneSy later the mam portion of this study is 
devoted to a new understanding of locJ 
anesAetics of prolonged action 

Of such anesthetics some have been recom 
mended so recently that their properties liave 
not been understood Some are dangerouslj 
toxic Some are likclj to cause undue tissue 


imtation or sloughing Heretofore we have 
been left largely to guess work or to expen 
menu on patients without accurate labora 
tory measurements to know beforehand just 
what concentration of these solutions would 
or would not cause tissue mjury Thepurpose 
of this paper IS to present measurements of the 
local irritation and of the duration of local 
anesthesia produced by lanous agents 


THE sOLtrriONS SrtJDtED 


Quinine and urea dthydrocUonde A piac 
tiUoner m the rural distnets ot Arkansas 
(Thibault) m using quinine by hypodemic 
to treat malaria discovered its prolonged local 
anesthetic properties and popularized its use 
in the double salt of quinine and urea dih>dro 
chloride ‘ This salt makes a strongly acid so- 
lution and although tbe offiaal name has been 
quinine urea hydrochloride the more accurate 
name is quinine urea dihj dtocblonde 
This preparation was abandoned by the 
general surgeons who found that it caused 
induration edema and vimetuaes shugb g 
but it IS still used by a number of excellent 
proctologists m recti surgery where its irn 
tant properties are less deleterious * Arthur 
CrookaU of Portland Oregon has used it in 
yi per cent solution m i 000 cases and states 
that m these it never caused a slough He 
does not claim that m this weak concenlratiOD 
It entirely ehmmated postoperative pain but 
he dots claim that it lessens the pam finsterer 
used this same yi per cent concentration in 
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QUiNiNL CUCUPIN BASE. NUPER.CA1NE: BASE 

Tig I Eucupm, modification oi quinine molecule 


rectal surgery Saphir (56), of New York City, 
has used it in 3 ^ to 3^ per cent solution in over 
2,000 hemorrhoidectomies, and at first re- 
ported that in these low concentrations, there 
were no sloughs More recently he has had 
sloughing even in the o 5 per cent solution in 
water and has abandoned it (57) In stronger 
concentrations, usually 5 per cent, it has been 
used for injection under anal fissure by W 0 
Green, A B Graham, Yeomans, Hirschman, 
E G Martin, and others^ I shall show 
that it causes unnecessary pain on injection 
and unnecessary danger of sloughing, and that 
better solutions are available 

Qmnine hydrochloride with urethane So far 
as I know I am the first person to use this so- 
lution for local anesthesia While working 
mth it in experiments on a different problem, 
I discovered by accident that not only was it 
less painful, but also less irritating and less 
likely to cause a slough than quinine urea di- 
hydrochlonde - 

Eucnpm By moditymg and lengthening 
two side chains of the quinine molecule, the 
anesthetic potency to the rabbit’s cornea may 
be raised 3,000 per cent eucupm (isoamyl- 
hydrocupreine) is one of these modifications 

' Martin now uses the quinme urea hi drochloridc under anal fissure 
in 3 per cent after experi^ucms sloughing with the s per cent (s7) 

•This solution was first injected subculaneouslj m the treatment of 
malaria Pap was found to be less after its injection than after the m 
jection of other quinine solutions (16) Later, because of its solubihtyf 
it was introduced by Genevricr in a highly concentrated solution for the 
injection treatment of varicose ncihs 'the supersaturated <;olulinn m 
water used for varicose veins must not be used for anesthesia 


(Fig i) It was first synthesized as a bacte- 
ncidal substance and found to be bactericidal 
to streptococcus m i 4000 and to staphylo- 
coccus m I 800 (45) (bacteriostatic to staphy- 
lococcus m I 160,000) While using it in the 
eye, Morgenroth discovered its high potency 
as a local anesthetic Its prolonged action is 
explained by the fact that it remains in the 
tissues locally and may be recovered for 
analysis 4 days after it is mjected (3) 

Henius, in Germany, has used it m a 2 to 
5 per cent ointment or suppository for rehev- 
ing the pain of anal fissure It has also been 
applied in to 2 per cent aqueous solution to 
ulcerating carcinoma both for its anesthetic 
action and also to clean up secondary infec- 
tion 

Vuzm (iso-octylhydrocupreine) belongs to 
the same hydrocupreme senes as eucupm but 
has a longer side chain Lipschitz and Freund 
(34) found that it inhibited cell oxidation only 
half as much as eucupm and this suggested 
the hkelihood that it might cause less local 
irntation than eucupm The hemolysis tests 
of Bijlsma and of Schmidt also suggested that 
it might be less irritating than eucupm 
Fromherz found that it effected a more pro- 
longed anesthesia of the sciatic nerve of the 
frog than eucupm It was therefore included 
m the studies to follow 

Niipercaine is something like a hybnd of 
quimne and procaine containing as it does the 
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tABLE I — MINIMAL LETHAL DOSES PER Ann 
GRAM BODY WEIGHT IN THE RABBIT AND 
COUPVR-VTIVn AMOUNTS OF CLINICAL SOLU 
TIONS M-HICH WOULD THEREFORE BE TX 
PECTFD TO BF LETHAL TO A 70 MLOFRAM 
MAN 



has usiti It also at the clo e ol henorrhoid 
ectomies injecting small amounts under the 
operative wound to give prolonged local anes 
thesu 

Iftucatne is a new preparation in oil re 
scmWmg benacol but having m addition one 
part of butjlatnino benzoate and yi part of 
novocain base 

Procaine h)drochlonde concentrate 1 in a 
solution of 5 per cent has been mentioned b) 
Schmidt as giving a longer anesthesia than 
nupercame i looo when both arc used mth 
adrenalin As such a strong solution of pro 
came is less toxic than the weak solution of 
nuperiAine it was included m the determina 
lion which follows' 

Tuloctiine hydrochloride is a member of the 
procaine senes which is about twice as potent 
as procdine hjdrochlonde and onl> half as 
totic on subcutaneous administration to am 
rnals Instead of the ordinary to per 
cent solution it was tried for pcoloa cd 
anesthesia in \ concentrated solution of 2^^ 


quinohnc ting of quinine and the diclh^lami 
noethanol radical found m many of the pro 
came senes (a butvloxycinchonic aod dieth 
vlanunocthyicne diamide hydrochlondc) It 
w as synthesized by karl Mie cher and studied 
b> lihlmann Lipsdiitz and Laubender (35J 
and others Though it has been often de 
scribed jt is so little understood that its 
abuse rarel> its legitimate use has resulted 
in frequent deaths To this point we shall re 
turn later The fad that in spite of these aco 
dents Its use is apparenUj increasing proves 
the urgent need for local anesthetics with a 
prolonged action 

Diolhano has 2 substituted pbenjl urethane 
radicals contained in a total molecule which 
IS olhenvise sugj^cstive of the procaine senes 
It has been svnthesized by Rider and sug 
gested for prolonged local anesthesia (50 51) 

Benocol is a solution of equal parts of 
paraaimo benzoyl benzoate and phentoethylol 
in 90 parts of rectified sweet almond oil It 
has been used extensiv ely by Yeomans and his 
assoaates m the treatment of mtracUble 
pruntis am In Lngland it is used at St 
Mark s Hospital by Gabnd for pruntis am 
and anal fissure H T Hayes in Houston 


per cent 

Before comparing the lo al irntatum caused 
by these solutions it is well to have in mind 
their general toxicity 

COMPARATIVE TOXICITY 
The i^mparattve toxiotvof th»*5e solutions 
must be considered itom the standpoint of 
exact measurements in animals and then also 
from climcal experience 

cxptrimvtloUon Measurements of 
toxiaty in animals art shown in Table I In 
this table there 1 included for comparison ebe 
well known anesthetics of short duration 
procaine and tutocauie The first coluirn lists 
the solutions in concentrations effective for 
ane thesia The second column shows the 
amount of clinically effective solutions which 
would he lethal subcutancousi) to a <0 kilo 
gram man if he were equallj sensitive to the 
solutions as the rabbit In the fourth column 
IS shown the minimal lethal dose mtrave 
nousiy in the rabbit In the fifth column is 
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aiknib* laVbtiUnud b li wl rviUi aw , , ' 
tit s laui et wilbo t i Ua) li.ool macb 
KnCaui ■ d»4cblo i per c*D» Wbea ppCea Ij" 

m >tl I ba ut , V “i** “iir I 'Ja 

nUtf 4 Eiuueiol t* U edtollio taler* fWtel 



KILBOORXE ELLMlXVnON Of PAIX 'iFTER RECTAL OPERVTIOXS 593 


T\BLE U— PROTLCriOX BY NTUTRU-ITY (ACID B\SE), ISOTOXICITY, ^VXD URETHAXE AGAIXST 
LOCVL IRRITATION BY QUININE SALTS-0 15 CUBIC CENTIMETER INTRADERAIAL WHEALS IN 
RABBITS’ FLANKS 



1 

Results* 

Per cent 
'loughs 

1 a 

Quinine HCl quinme urea diHCl m water 

ococooooco 


I b 

Quimnc HCl ’ m quinine urea diHCl o 7^ in uater 

[ oSooooooo 


2 a 

Quinine HCl 0 7^0 in quinine urea JiHCl i*^<j m iialcr 

j SoeoooeoSo 


3 b 

Quinine UCi 0 7% in quinine urea tiiHCl 1% m aiaSo '^me 

' ooocooco 

1 


,3 

Qiuiunc HCl 1% m 43^% saline 

! SSSSsSoS 

1 as 

i 

Quinine HCl 1% with urea 0 in quinine ui-ca diHCl i 4% 

eSSSeSoSoo 

ooSScSoSSoSoSoSo 

46 

■ 

Quinmc lid 1% with urea 0 5*^ ncarlj neutral m 13^^ to 0 saline 

Soococeo 

SoeoSeoooc 

\ 

6 

Quinine HCl 1% with urethane 0 5% fresh mixture (tieatlj neutral) m 4-.*^ to 0 saline 

oScooooooo 

oooSocce 

1 

i 

? 

Quinine HCl 1% with urethane 0 35% iresh mtxture — adrenalin t 1000 5 c,cm in 0 85^ sabne 200 c.cm j 

SceSoeo 

1 

S 

Quinine KQ 1% with urethane 0 :So old mature (ncatl) neutral) m 0 85% saline 

1 ooooQooooceccc 

0 

9 

Quinine HCl 1% with urethane 0 old mixture (nearJj neutral) m 0 saline, with adrenalin | 

1 oeoceeeeoo 

1 000000 

0 


*S, Sloughs e Eothema» o. No sloughs 


shown the amount of chmcally effective solu- 
tion given intravenously which would be 
lethal to a 70 kilogram man if he were equally 
sensitive to the solution as the rabbit 
No previous record of the minimal lethal 
dose of eucupm administered sucutaneously 
to the rabbit has been located in the hterature 
Accordingly , o 1 50 per kilogram body weight 
of eucupm base or o 170 per kilogram body 
weight of eucupm dihydroctiloride was injected 
subcutaneously into 8 rabbits and they were 
kept alive for 14 days None of these died or 
showed the slightest to\ic symptoms Two 
rabbits were given o 300 kilogram per body 
weight of eucupm base subcutaneously One 
lived and one died within half an hour The 
minimal lethal dose to the rabbit must, 
therefore, be over o 150 per kilogram body 
weight subcutaneously Bijlsma gave 0025 
per kilogram body weight subcutaneously to 
one kitten and the kitten died on the sixth 
day I have given 4 times this dose to 2 
kittens without the slightest toxic symptoms 
for 6 days 

It will be seen from Table I that when solu- 
tions of equal anesthetic potency are injected 
into the rabbit, eucupm solutions may be used 
safely m the largest amounts and nupercame 
in the smallest amounts In these concentra- 
tions, more than twice as much eucupm solu- 


tion may be injected into the rabbit subcuta- 
neously as procaine hydrochloride and thirty 
times as much solution of eucupm base as 
nupercame solution of equal anesthetic power 
Indeed, if man were equally susceptible to 
eucupm as is the rabbit, and water intoxica- 
tion be disregarded, the amount of chmcally 
effective anesthetic solution required to be 
lethal by subcutaneous infiltration would be 
about 3 gallons’ 

Although the toxicity of solutions adminis- 
tered subcutaneously varies in different ani- 
mals including man, the intravenous lethal 
dose per kilogram body weight does not have 
such wnde variations, and, therefore, the com- 
parison of intravenous toxiaty is shown 
(Table III) Here again the supenonty of 
eucupm in freedom from toxicity is shown as 
well as the hmitations of nupercame 

Clinical estimate From the climcal stand- 
point, we find that qumine hydrochloride 
urethane in a highly concentrated solution has 
been injected into man intravenously m vari- 
cose veins several hundred thousand times 
wnth only one reported fatality from toxicity 
(Matas) 

The possibility of pecuhar individual sus- 
ceptibility to eucupm has been investigated 
by Daw’son and Garside, who found that be- 
cause of the long and branched side chain m 
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Its molecule natural idiosyncrasy to eucupm 
IS u n l ikely (S) although idiosyncrasy may be 
acquired (7) 

TVenty four deaths irom nupercaine ha\e 
been reported (see appendix) When it is used 
u e should be on out guard against Us toaaty 
using these precautions Fir t large doses of 
barbiturates should be gi\ en before operation 
as this probablj gi\es protection against its 
tonaty (63 64 69) Second m \aew of the 
considerable number of deaths known to be 
due to injection of solutions made by mistake 
10 times too strong m 1 per cent instead of 
V>o per cent itis safer not to resort to the local 
phannaast to make up the solution but to 
use the large 35 cubic centimeter ampules of 
I rooo solution recently made available by 
the manufacturers Third in view of us 
extraordinary toxiaty if injected mto a \cm 
or venous sinus the technique of local mfiltra 
Uon must be perfect in order to prevent such 
an eventuality espeaally when m hemor 
rhoidectomy injection is made near a ligated 
blood vessel Fourth m view of a fatalit) 
with only 90 cubic centimeters i 1000 solu 
tion injection of concentrations greater than 
i 1000 or in amounts greater than 50 cubic 
ceolunetets should be made with caution 

LOCAL laRrrVTIOK 

There is a need for a new method for meas 
uring tissue uritation caused by local anes 
thetics which I shall submit Older methods 
have had partial values 

Anesthetic solutions for a long tunc have 
been injected into rabbits car lobes wbere the 
skin on the outer side of the lobt comes close 
to the skin on the mner side of the lobe to sec 
if they would cause slougbinj. Experience in 
this method (32) has shown that it is not sufii 
aently delicate for a test of local anesthetics 
For example it has been found that small 
amounts of 2yi per cent quinine urea dib> 
drochlonde do not make sloughs by this test 
and even 5 per cent of the same solution does 
not always do so but there is abundant dim 
ca l evidence to show that a 2/a per cent sohi 
Uon of quinine and urea dihydrochlonde may 
cause sloughing 

Another test instiUs the anesthetic solution 
mto the conjunctival sac of the rabbit to see 


if conjunctiviUs follows This method lacks a 
sharp endpoint It measures the effect on 
topical appheaUon to a pecubarly developed 
structure rather than the effect of irfiltratioi 
It allow s only 2 tests on each animal whereas 
the test which is to be submitted allows S cr 
more tests to be made on each animal and 
measures the direct effect of infiltration 
A third test measures the hemolj Uc action 
of the soluUon to be tested on red blood cor 
pusdes This test while not new has recently 
been explored thoroughly by Schmidt and has 
considerable value However it has certain 
handicaps It assumes that a non nucleated 
red blood corpusde wiU respond to jiossible 
imtalioo by local anesthetics as do the nil 
deated cells of the tis ue Imagine here the 
bizarre results which must be eiqjectcd if a 
hemolysis lest were made on such a solution 
as quinine urethane inasmuch as we know 
that urethane acts to take quinine promptly 
out of scrum to fix it in the red blood cor 
pusdes (40) It does not take mto account 
the vasoconstncior or \ asodilalor effect ot the 
solution to be tested on the local arculation 
It does not allow measurement of the effect 
on imtatioo of such added substances as 
adrenalin and urethane which we shall show 
to be important In practice it does not check 
with infiltration tests lor example Bijlsma 
found that vuzm dihydrochlonde had only 
half the hemolytic effect of eucupm dihydro- 
cblonde on erythrocytes suspended m Ringer s 
solution and that even when serum was 
added the effect was about equal (3) Y et the 
expenments which 1 shall report indicate that 
vuzin dihydrochlonde when infiltrated is 
more irntating than eucupm dihydrochlonde 
This may be explained by the fact that eucu 
pin is a vasodilator and vuzm a vasoconstnc 
tor* (Bijlsma) Hemolysis tests do not take 
mto account such action 
The method to bt submitted uses intra 
derm^ wheals made in the flanks of rabbits 
If this method has not been used before it is 
probably because of the difficulty in removing 
the hair Shaving the rabbit s hair plucking 
it or using a depilatory must be avoided 
smee all such procedures cause so much irn 
tation as to interfere with measurements of 

OdemuU f d tom uoc Ixicto to lo eocupu- 
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die irritation due to the solution injected \ 
high speed electrical vcterininans dippers, 
on the stretched sUn, u tided by frequent 
brushing of the hair irom ib teeth, \\ill remove 
the hair dose to the shin without irritating it 
Two or three sueh pateiics ire* made in e uh 
dank between the \eiiiral and dors,il ireus 
Care must be taken to keep aanj from the 
gluteus nia.\iinus and bicep-> lemons inuscles, 
as sloughing is more likely to oicur in this 
region Ii die patches are too dose to the 
artery located over the shoulder, sloughs 
wluch would occur e'sewherc aoukl not be 
observed If the hair whieh remains interferes 
with die observations, 11 should be' wetted 
Two mjectiQiis ot o 15 cubic eentiuieter eadi 
are made into each one of the two patdies, 
making S in all In case umiorm results are 
not obtaaued, a much 1 irger number 01 in- 
jections may be made 
These intrademial injections make a deli- 
cate test because the solution lies under the 
horny epidermal cells with poor blood suppl> 
and, therefore, a slough is more apt to occur 
by this method dian 111 ordinarj tissue infil- 
tration Comparison with the wheals that 
have been produced in the skin of the human 
thigh indicates that rabbit skin is more sensi- 
tive The dchcacy of this test can be still 
further increased bj the addition of adrenalin 
to the solution 

In the protocol which follows, it will be 
noted just what concentrations ot nupcccaine, 
eucupin solutions, quinine urea dihydrochlo- 
ride, quinine h>drodilonde and urethane, 
diothane, and benacol and anucaine can be 
injected in amounts of o 15 cubic centuneter 
mtradennally in the rabbit with and without 
sloughing These tests have* been made with 
aqueous and isotonic solutions, with and with- 
out adrenaUn An “S” is marked where a 
slough occurred, an “o” where there was no 
change, and an “e” where there was erythema 
without sloughing I made more than 1,300 
of these wheab m rabbits and give reports 
where the findmgs proved of practical signifi- 
cance 

The optimum solution for quinine It will be 
seen from Fable II that the highest concen- 
tration of quinine and urea dihydrochlonde 
in water which can be used without sloughing 


IS li per cent quinine and urea ^containing 

per cent quinine h>drochiondt) This is 
important bcciuso it shows that this labora- 
tory method agrees m results with clim'cal 
e\]ienenee ill the thousands ot CJsis reported 
In CrtK-il- ill Finsterer, and Saplur 
' Quinine h> drochlonde in 1 per cent solution 
m Uhiie gave sloughs in nearly every wheal 
tSS per Cent sloughs) When the same tontcii- 
tration ol quinine h> drochlonde r per cent 
was Used ill ordmary quinine* urea dihydro- 
chlomle 1 4 per cent, less than half (46 pe'r 
Cent sloughsl of the wheals sloughed This 
shows that the addition ot urea does prevent 
some ot the irritation of quinine, as is gener- 
allv aceepte'd But a very much greater im- 
prove me'nt came when (a) the amount of 
urei was increased to o 5 per cent, (b) no 
hjdrochlonc acid was added, and (c) 0425 
per cent saline was used instead of water (17 
per cent sloughs) 

Still greater was the improvement when 
urethane was subslitutc'd for ure*a A fresh 
solution of quinine urethane caused only 12 
per cent sloughs A well aged solution of 
quinine hydrochloride and urethane kept for 
3 weeks showed no sloughs at all Even when 
adrenalin was added (and we shall see later 
that the addition ot adrenalin increases 
greatly* the tendency of most solutions to 
slough), a well aged solution of quinine ure- 
thane was used in i3 wheals wathout a slough 
One may conclude that about thret, tunes as 
strong a concentration of quimne hydro- 
chloride can be used in a well aged solution 
with o 5 per cent urethane, even wath adrena- 
lin added, without sloughing, as can be used 
when made up with urea and hydrochloric 
acid in water m the ordinary* quimne and urea 
dihydrochloridt This is the first advantage 
of quinme urethane solution over qumme and 
urea dihydrochlonde 

A second advantage is that quinine ure- 
thane keeps better than weak solutions of 
quinine and urea dihydrochlonde, which tend 
to deteriorate because, as Giemsa found (16) 
the urea decomposes to form alkaline am- 
monium which preapitates the alkaloid qui- 
nme, and this process probably* is accelerated 
when the quimne and urea are m a less aad 
solution This may be the reason, certainly 
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r-VBLE III —TISSUE IRRITATION BY LOCAL ANESTHETICS, 0 15 CUBIC CENTIMETER INTRA- 
CUT ASTEOUSLY IN RABBITS’ FL\NKS 


Solution 

' In water < 

\pproiimatelj 

isotonic 

In water mlh 
adreaalm 

\pproTiinate > 
isotonic WTtfa 

adrenaUnt 

DibliUed water or saline 

' ooooSoSSoo 1 

1 ooooocoooo 

oSceocoo 

coooooco 

Procaine HO 1% | 

1 


ooooocoo 

00000000 


Tutocaine HC! 1% | 

i 

00000000 


Procaine HC\ 5 % 1 

1 

I 

ooooocoo 


Nupcrcaine 4/10% 

1 

1 ooooSeeee 



Nupercame 3/10% 


OOOQOOOO 


1 coooooSS 

Nupercame 2/10^ j 

eSSoSSSS 

00000000 

Nupercame i/io^o 

ooooooeo 

1 

SeeeeSSS 

ooooooeo 

Eucupm base i/to% 

HCl 10% 2 c cm m loo c cm Tutocame '4% 

1 ooeSSSSooooo 

1 oooQoooeeooo 

oSooSSSSo 

1 oooSeSSooooooo 

Same with urethane 


1 


ooooococoSo 

SeSeoceS 

Eucupm base 1/10% HO and NaCH to dis«oUe procaine 
HCfi^ 

1 SoooSoSo 

1 oooooooooot 



\ uzm ba=e r/10^ m \ uzm diHCI i i/ioo% , 

xo^ HCl yccm to 100 c cm 


SSoeoSeoSS 

Eucupmotoxin m 2/10% , 


SSooSSSe 

Diothane 

1 SSSSSSSSSo 

\ oeeSSSoo 

J 



Diothane ’ ^ 

t 

oSoooooooooooooee 
' ooooooooooooSSoo 
SSooSSceoo 



Diothane 

ooSeSoSo 




Ilenacol (oilv) 

SSSSSSSS 




\nucaine 

SSeSSSSS 




Nupercame in oil 

SSSSSSSSSSSSSSS 

SSSSSS 




, , , S Sloughs e Lr>tbcma o >iosloujis* 

In some €Arl> exiieiimcnls where erjthcma occurred without slougbn? a zero was recordecL 
t Adrenalin was UH'd o 5 c cm of i rooo solution in joo c cm 
}\o procaine h\d ochlonde added 

nupcrcaine in an aqueous solution The exper- 
iments m Table III show that nupercame 
I 1000 m water with adrenalin is hkel> to 
cause sloughing 1 wice as great a concentra- 
tion can be used with adrenalin in saline with- 
out sloughing 

\gain in the case ot eucupin, tests show 
( Table III) the importance of isotonic rather 
than aqueous solutions, illuminating one of 
the mjstcrics of medical histor> De Takats 
ol Northwestern University, performed over 
a hundred operations with eucupin in saline 
without a single slough One hundred intra- 
dcrmal wheals which he made caused no 
sloughs Then other workers (44) used it m 


solutions which were ‘ water solutions in the 
majorit} of cases” and had sloughs As a 
result of their condemnation, the surgical 
world did nothing further w ith eucupm How 
did it happen’ The protocols in Table III 
show that both sides were right in their ex- 
periments Twenty-one wheals made with 
eucupin hydrochloride m saline caused no 
sloughs Twenty’ wheals made with cucupm 
hydrochlonde in distilled water did show tre- 
quent sloughs 

Clinicians sometimes assume that, because 
sodium chionde o 85 per cent is isotonic with 

* I aju»t wx.n the oIuLot tried b\ P card ir^ich ls made in 

Water in o per cent and is hkcjx to cauK 
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tight, there is postoperative tissue edema and 
sometimes pressure This is avoided in open 
types of rectal surgery^ Third, in rectal sur- 
gery a cause of delayed healing is the spasm of 
the sphincter muscle after operation, which 
grips the operative wound so tight as to cause 
ischemia Prolonged local anesthesia pre- 
vents this vise-like grip of the sphmcter, pre- 
vents the ischemia and thus facilitates heal- 
ing Fourth, in rectal surgery' m the lower 
area in the skin below the mucocutaneous 
line, delayed healing may be actually desired 
when fissures and infected crypts need pro- 
longed surgical drainage 

On the other hand one has reason to protest 
against the common use, even m rectal sur- 
gery, of some of these irritant, if not destruc- 
tive, solutions There is espeaal danger of 
postoperative hemorrhage v\hen such solu- 
tions are injected into the anal canal near the 
large branches of the inferior hemorrhoidal 
artery 

COMPARATIV'E ANESTHETIC POWERS 

Of the large number of methods previously 
devised to measure the anesthetic power of 
solutions, two are of outstanding importance 
First, the mtracutaneous wheal to measure 
the potency of anesthetics for infiltration, and 
second, instillation into the rabbit’s con- 
junctival sac to determine whether or not the 
solution paralyzes the comeal reflex It will 
be shown later that deduction from the 
rabbit’s cornea test, if apphed to oily solu- 
tions, may lead to errors, and a new test iviH 
be presented to measure the power of local 
anesthetics on topical application, utihzing 
directly the open wound 
In using tests on the mtracutaneous wheal, 
I have sought to avoid errors made m the past 
How unsatisfactory past methods have been 
IS shown by the wide divergence in results 
For example, m measuring the duration of 
anesthesia in the wheal made by procame 
hydrochloride, pharmacologists of high stand- 
ing report results m the wheal made by pro- 
came hydrochloride varynng from g minutes 
to 35 minutes, and in the wheal made by 
nupercame, a duration varying from 35 to 100 
minutes (28) Exactly the same amount of 
anesthetic must be injected into the wheal or 



Fig 3 lesting of surface anesthesia with Harvard m- 
ductonum 


Wide variations in the duration of anesthesia 
will result I have used o 4 cubic centimeter 
because this gives a large enough wheal to 
avoid doubtful readings Stdl more important 
is the choice of an instrument to test anes- 
thesia in the wheal The wisp of cotton, the 
pm prick, and the blunt wire all cause error, 
because the tip may' contact a point in the 
skin between nerve endings jfVn assoaate 
tested the skin of my forearm with the twisted 
wisp of cotton and found that m 3 places of 
15 so tested without any previous mjections 
of anesthetics the ivisp of cotton could not be 
felt A stroke with a pm, or the use of an 
electric current between two termmal wires 
covers enough space to catch a nerve endmg, 
which may be missed by contact at a point 
The pm scratch method has the advantage of 
avoidmg the irritation caused by the electric 
current On the other hand, the electric cur- 
rent has the advantages of giving a clearer 
endpoint and of measuring pain sensation 
without adnuiture of touch and pressure 
sensation In these experiments electrical 
stimulation w'as used between the ends of 2 
fine wires conveyed from an mductorium 

The first column m Table V shows the dura- 
tion of anesthesia when adrenahn was not 
added to the solutions The solution of qui- 
mne urethane gave a much longer anesthesia 
than the solution of qmmne urea dihydro- 
chloride Nupercame gave anesthesia of 
shorter duration than eucupm 

The second column shows that when adren- 
ahn was added, nupercame gave a more pro- 
longed anesthesia than eucupm with tutocame 
and adrenahn * Nupercame with tutocame 

* De Takats, m wheals on the forearm, obtained anesthesia for 7 hours 
from the eucupm tutocame adreoalm solution My results show a much 
shorter duration but my tests with electrical stimulation give a much 
stronger stimulation than the skin scratch which he used 
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gave a sliil longer anesthesia Quminehjdro 
chlonde %\ilh urethane ga%e a partial ones 
thesu lasting for more than 3 clajs 

I rocaine h>drochionile with adrenalin on 
centrated m ^ per cent gate longer anesthesia 
than nupercaine i 1000 v,uh. adrenalin A 
strong solution of per cent tuiocame gate 
a still longer anesthesia 

It should be emphasized that these wheal 
tests are only of value m giving an idea 01 the 
duration of anesthesia by one solution as 
compared with another 1 hey do not give an 
idea of the absolute duration of analgesia VI 
though cucupin tutocainc adrenalin solution 
gives anesthesia for not over 2 hours hy my 
tests in the wheals clinical experience agrees 
with that reported by de TaCats* that this 
combination sometimes gives analgesia for 
about ^ days 

\ R01.0S( ED ANESim SU B\ TOPICAt 
VPPttCAIION 

Ulempts to produce prolonged anesthesia 
by topical application to the open wound date 
back to 1031 when \ogcl of the University 
Clime of ^^arburg applied a 3 per cent solu 
tion of cucupin w itb adrenalin to the phary nx 
alter tonsiUcctomv Such attempts faded for 
several reasons lust the addition of adrena 
hn to cucupin solutions invalidates them for 
topical application when adrenalin is added 
to cucupin for inliltration the ane'^thclu ac 
tion IS prolonged because the vasoconstrictor 
action of the adrenalin prevents the removal 
of the anesthetic awav into the general or 
eolation and causes it to exert us action locally 
in full force \ST«n adrenalin is added for 
topical application the ojiposUe tfleci is 
obtained the vasoconilnction rtsulUng from 
the adrenalin prevents local absorption of the 
anesthetic solution so that little if any of the 
ant ihcUc gets into action ’ Previous solu 
lions of cucupin for topical application (74) 
have been in verv high concentrations 
which wire too irritating linally in earlier 
day 3 but little w as know n as to preventing the 



stmguig effect of strong solutions of eurupia 
when applied to the open wound 
It IS commonly assumed that the rabb t i 
cornea test may be used to csiiroatc the com 
paralive potency of anesthetics for lopicd 
application to other surfaces such as ihe opin 
wound Ihat this common as umption mav 
teaef to egregious errors stems indicated bv 
experiments hereinafter described It is true 
that the rabbit s cornea test gives <«imc idea 
of the comparative potency of aqueous solj 
tions but It is quite unreliable as a mia^urc 
of the potency of solutions in oilv bases on the 
open wound Morgenroth long 3^,0 showed 
that oily solutions of the bases of cucupin and 
other hydrocupremes anesthetized the rabbit $ 
cornea I have tried the vamc experiment 
with nupcTcamc ointment on the rabbits 
cornea and obtained excellent anc thesu 
Probably because of such findings w c arc now 
having jl advertised for local application for 
prolonged anesthetic effect to all sorts of open 
wounds and mucous membranes but c (ic 
cull) (0 rectal wounds 
Clinically nupercamc ointment applied la 
the o]Kn wound docs not begin to give any 
i>uch anesthesia as ought to be cxyiectcd from 
its powerful anesthetic action on the rabbit i 
cornea Vccorlinglj a method was denied 
for measuring the jvotency of local anesthilics 
topically applied to the open wound In 
rabbits under ether anesthesia the pen anal 
skin and mucous membrane were renioiol 
elownlo andpartlymto thesphinclermnsch-' 
Viler the animal had entirely rccoitrul from 
(he anesthetic an clcctnc current was applied 
to the wouiieV from an inductonum strong 
enough to make him jump On one <ide 
nupcreainc or other ointments were thm 
appheel DU the other side cucupin solutions 
were applied These were htbf in conlart fo^ 

5 to 8 minutes Ihin electrna) stimulation 
was applu 1 to eath id an i the results com 
parent ft is nccessarv not to hold the tad up 
as this inhibits reaction 

When this levt with nupcrctme ointment 
was made < n i y rabbits not once was anes- 
thesia oblaintHl Ivcrvtmii stimulation made 
ihe rabbit jump whirc nupercamc ointment 
bad been applit J On the other side in alf 
7 rabbits teste 1 cueujiin solution from 
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per cent to per cent in water always pro- 
duced partial anesthesia and usually complete 
anesthesia Eucupm yi per cent m physio- 
logical saline solution was not so effective as 
the eucupm in water ^ 

Nupercaine i per cent solution was not 
tested against the i per cent nupercaine base 
m ointment because strong solutions of nuper- 
caine are too toxic to be used in large amounts 
Someone may inquire, “But does not an 
oily solution act better because it stays there 
longer slowly feeding out the anesthetic’ ” 
This might be true of an anesthetic of short 
action, but we are now dealing with anes- 
thetics which after absorption in the tissues 
give a prolonged action As a matter of fact, 
these anesthetics are so extremely soluble in 
oily bases as compared with the tissues that 
they are not absorbed well from their nest in 
the oily base Possibly the reason why they 
do anesthetize the cornea and not the open 
rectal wound may be found in the fact that 
the cornea has neither blood vessels nor lym- 
phatics which would carry away the absorbed 
drug Moreover, the nerve fibers in the cornea 
are non-medullated 


CLINIC XL FINDINGS 

From the laboratory findings presented, 
one should expect quinine urethane solution 
to be far superior to all other known local 
anesthetics of prolonged action, because, 
when such solutions, in the highest concentra- 
tions which can be used without sloughing 
are compared, quinine urethane solution 
gives by far the longest anesthesia Clinical 
experience, however, raised an unexpected 
difficulty when quinine urethane solution was 
used for infiltration in operative surgery it 
prolongs the bleeding time so that the wound 
may ooze for 2 or 3 days For this reason it 
was abandoned in operative surgery 
On the other hand quinine urethane has 
justified expectations for the purpose of in- 
jection of anal fissure It can be used in a 
higher concentration without sloughing than 
can quinine urea dihj drochloride, it is more 
stable and, most important, it does not cause 
such seiere pain on injection as quinine 

solution Ihe absorption ol 
by the penloneum Mas more rapid than when 
the procaine naa dissolved in phj-siolosical saline 


TABLE V — COMPARATIVE DURATION OF ANES- 
THESIA — INTRACUT XNEOUS IVHEALS, O 4 
CUBIC CENTIMETER ON ABDOMEN — 3 
IVHEALS WITH ADRENALIN — 4 WHEXLS 
WITHOUT ADRENALIN — TEST WITH H XRV XRD 
INDUCTORIUM 


Solutions 

Without adrenalin 

With adrenalin* 

I Physiological saline (con- 
trol) 

No anesthesia 


3 Distilled water 

Less than 35 min 


3 Quimnc urea dihydro- 
chloride in water 0 5% 

1 I hour 30 nun 


4 Qumme urea dihydro 
(±]onde 0 m saline 

1 

Less than 45 mm 


S Quinine hydrochloride 
1% 

Urethane in physio- 

logical saline 

Complete i hr 30 
mm 

Partial 5 hours 

Complete 5 hours 

Partial 3 days 

6 Nupercaine 1/10% in 
saline 

1 hour 

Between 3 and 3 
hours 

7 Nupercamci/io%msa 
line with lutocaine 

os% 


3 hours 15 min 

8 Eucupm base 0 1% 

Hydrochloric acid 0 :% 
Tutocaine 0 3% in saline 

Complete i hr 30 
mm 

Partial 2 hours 

Between xK and 2 
hourst 

Partial 3 hours 

Q ProcameHC3%vnwaUr 


3 hours xo mm 

10 Tutocaine HC 2)j% m 
0 425 saline 


4 hours zo nun 

xt Eucupm base 2% m recti 
hed sweet almond oiJ 
(one wheal only) 

! Noanestheaia— red 
ness and pain 



Adrenalin i 2000 teas added o ^ c cm Co each roo c cm of so/ution 
tWTicn adrenalin o 2 c cm it as added in«tteati of o 3 c cm , the dura 
Ijon of aneithesia was unchanged 


urea dihydrochloride Of course any anes- 
thetic solution, even procaine hydrochloride, 
will cause pam if injected under some hyper- 
sensitive fissures, but quinine urethane solu- 
tion IS much less hkely to cause pain than 
quinine urea dihydrochloride It is now being 
used in a concentration of quinine hydro- 
chloride I to 3 per cent, ivith urethane m half 
the concentration of the quinine Usually r 
or 2 cubic centimeters are injected under a 
fissure 

Qumme urethane solution may also prove 
of value m the injection treatment of pruntis 
am - 

It must be warned that the supersaturated 
solution of quinine urethane used for varicose 


« quinine urethane 13 muedvnth novocain suprareiuns!!lutioa“K. ” 

^ichisthecommonlormso dmampub agdatmoua precipitate forms 
This IS due to potassium sulphate addoi to the ampu las a stabiluin,. 
agent, which p^ipiUtes qmmnc This diftcuit> can be avoided bi 
ordinao bulk procaine h>drochlQnde or a tablet of lutocaiac 
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F g 4 Silts f whe It dtt mu e d nt » o{ nes 
lets 4 ^ It 4bs<ncc 1 4r 0I4 { td around quuum 
urelhaoe s-b als. 


\em injection is too strong for any of ibese 
purposes 

EUCUPW FOR TOPICAL APPLICATIOK 

Three fourths per cent eucupm base with 
just enough lo per cent hidrochloric aad 
added drop by drop to dissohe m water has 
ptONtd lo be of great \a\ue in posiopcrauve 
wounds after fistulectomy eraston of pi 
lonidal sinuses and hemorrhoidcctom) In 
deed in large fistuIectoin> wounds mfiltrauon 
IS impracticable and topical application is the 
onI> method available Cucupin <;oiution not 
nupercaine solution should be used for (his 
purpose because nupercaine solution (00 
touc to be used in the high concentrations 
and large amounts needed for topical appli 
cations Sucupin is also relatnel> ineapen 
«\e The same patient who has had nuper 
came ointment applied with little or no relief 
will tell >ou that there is no companson be 
tween the two methods that after the eucupm 
solution there is complete relief of pain some 
times for 12 hours or more 

Eucupm o 75 per cent solution is also 
being applied topically in cases of prolapsed 
strangulated gangrenous hemorrhoids Such 
cases are not usuall> operated on by compe 
tent proctologists in this stage Eucupm ap 
plied both rcliei cs pain and keeps down infec 
lions 

One of the chemists who prepared the o x 
per cent solution of eucupm buffered in borax 
bone aad heretofore desenbed dropped this 


into his nose for the rehef of ha> fever 
^hednne ga\ e him relief for only 15 minutes 
This eucupm solution made his nasal passages 
perfectly clear for 24 hours and nearl> dear 
(or a second 24 hours 

TEatNIQlTE OF EUCUPIV APPLICVTIOV 

Upon topical application of eucupm 07^ 
pes cent solnliDn in the open wound there is 
sometimes a stinging which maj last 5 to rj 
minutes For this reason it should be applied 
before the anesthesia obtained prior to optia 
tion has worn off Its anc thetic action will 
then last so long that reapplicalion of eucupm 
can be made before anesthesia from the first 
application has worn off Cotton does not 
slid. 10 the wound as does gauze at the litre 
of reapplying fresh eucupm The cotton 
soaked with eucupm should be pressed into 
the wound for 5 full jninutc« and then left in 
the wound It ma> then be reapplied m the 
same waj e\er> 3 hours for four times Then 
the eucupm soaked cotton should be taken 
out and left out Afore prolonged use is un 
necessary aad may dclaj healing of the wound 

HEMORRHOIDECTOMY WITH PROtOVCED 
LOCAL ANESTHESt t 

It IS not to be expected that pain after 
bcmorfhoidectom> can be avoided when the 
ligature or the various closed suture opera 
lions arc performed In order to make the 
patient comfortable the open Pennington 
operation has here been followed which 
dissects out the whole external and internal 
hemorrhoid down to the sphincter fibers and 
out in triangles of skin and then picks up the 
hemorrhoidal vessels in as small a bite of the 
hemostat as is possible for double transfixion 
and ligation The new operating speculum 
devised bj Fansler makes comparativclj easy 
this winch IS otherwise a difficult operation 
Spinal or sacral anesthesia is rarelj and 
guicral anesthesia never used Anesthesia 
has been obtained bj blocking of the branches 
of the internal pudendal nerves in the ischio 
rectal fossa Tutocaine has been used for this 
purpose because it is twice as potent and 
about half a« tone as procaine hj drochloride 
In the earlier cases eucupm o r per cent in 
physiological salme with adrenalin was m 
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filtrated at the close of operation under the 
wounds Later nupercaine o i per cent solu- 
tion in physiological saline with adrenalin, for 
infiltration was used, fortified by the topical 
application of eucupin 075 per cent solution 
by the technique heretofore described 
Now, all infiltration by these solutions has 
been abandoned and eucupin o 75 per cent 
in water by topical application to the open 
wounds by the technique described is used 
alone This is usually sufficient The eucupin 
thus topically applied has a great added advan- 
tage in its powerful bactericidal action which 
causes it to prevent infection in this field, 
exposed to contamination 

Clinical results Stress had been laid on 
controlled laboratory measurements, because 
clinical findings can prove the comparative 
value of these local anesthetics only when 
very large numbers of cases with very large 
numbers of controls are available This is 
especially true in this rectal problem where 
patients vary so greatly m their susceptibihty 
to pain Clinical results given are presented, 
not as demonstrations, but as suggestive 
After 100 rectal operations, patients were told 
that they could have as much narcotic as 
they pleased — usually morphine or codeine 
Of these, 14 wanted one dose of narcotic, 13 
wanted more than one dose, while 73 did not 
want any narcotic at all This^makes 87 per 
cent who were free or nearly free from serious 
pain for the 3 days after rectal surgery' Of 
these, a few had barbiturates the night 'after 
operation to prevent restlessness and most 
had barbiturates before operation Three 
radical operations for internal and external 
hemorrhoids were performed in the office 
under local anesthesia To each of these pa- 
tients a prescription for codeme was given 
Two of the three never had the prescriptions 
filled as they had no need for the codeine 
Another patient, seen in the hospital 7 hours 
after a radical hemorrhoidectomy, complained 
strenuously because he was kept m the hospi- 
tal saying “I feel perfectly weU I want to 
get up and walk home'” 

SUMITARY 

I An improved method for measuring 
local irritation by local anesthetics was used 


m 1,300 tests The highest concentrations 
which can be used -without sloughing were 
determined for nupercaine, eucupin, quinine 
urethane Similar tests were made of tuto- 
caine hydrochloride, procaine hydrochloride, 
benacol, anucaine, nupercaine in oil, diothane, 
and qmnme urea dihydrochlonde Vuzin 
proved more irritating than eucupm 

2 Topically applied in the open wound by 
a technique described, eucupin o 75 per cent 
solution gave excellent results after opera- 
tions for anal fistula, pilonidal sinus and 
hemorrhoids It may also be apphed to 
prolapsed strangulated gangrenous hemor- 
rhoids Its bactericidal quahties in addition 
to its prolonged anesthetic action enhances 
its value in rectal wounds subjected to con- 
tamination 

3 After roo rectal operations in wffiich 
prolonged local anesthetics were used, nar- 
cotics were offered freely to aU, but 73 per 
cent of the patients were so free from pain 
that they wanted no narcotic 

4 A solution of qumme urethane not in 
the concentration used in varicose veins 
proved the best of these solutions for injec- 
tion treatment under anal- fissure. 

l 

APPES.T)L\ 

DEATHS EROil XUPERCAINE 
Toxicity of nupercaine clinical 

Deaths from spinal injection — 

Hechenbach, W Ztschr f urol Chir , 28 295 oro 

Jones, W H Quoted by Amheim and ilage. 


Lancet, 19^0, 219 549 . . 0075 

Stembruck, M Zentralbl f Chir,i9^o, 57 273 014 

•Vmheim and JIage (Wemstein) Surg , Gynec 
&. Obst , 1932, 34 826, 2 c cm oir 200 . oro 

Keyes and McLennan Am J Surg , 1930, 60 i 010 
Idem , J Am M Ass , 1931, 90 20S5 oro 

Ibid oro 

Ihid ^ not stated 

Deaths from mtraperitoneal injection — 


Mandl, T Zentralbl f, Chir , 1930, 57 2966 . 

150 c. cm of r 1000 

Idem Wien khn Wchnschr , 1929, 42 1393 
Deaths from topical apphcation — 

Nose — 

Mueachen med Wchnschr, 1929, 76 2009 
Urethra — 

Tinnin, T Samml Vergiftungsfallen, 1932, 3 
. 213 IOC cm of I 3 per cent 

Bladder — 

Ke>es and McLennan Am J Surg , 

2930, 91 . amount not stated 

Infiltration — 

Freund Khn Wchnschr , 1929, 8 1444 

130 c cm of I 1000 
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A NOTE ON PRIMARY SHOCK 

FREDERICK A FENDER, M D , San Erancisco, CALiroRMA 
PLIMPTON GUPTILL, M D , Rochester, New Yore 

I rom the Department of Surgery, Rochester Uiiivpity School of Med””* “d Dcntrstry and Department of Surgery 

Staaford University School of Medicine 


T he proper evaluation of the several 
etiological factors commonly thought to 
underlie primary shock is of consider- 
able chnical importance The interrelation 
of these factors has been discussed too fre- 
quently to warrant recapitulation here For 
a recent summary of the subject the reader 
referred to an article by Walter Cannon 
It seemed that one bit of evidence might be 
obtained from a study of the systemic effects 
of local tissue damage in an animal isolated, 
physiologically, from the traumatized tissues 
The literature upon parabiosis, vascular 
parabiosis, and crossed circulation was re- 
viewed, beginning with Paul Bert’s account 
of his effe aminale No record was found of 
a satisfactory application of these to the 
study of shock 

Vaccarezza, m a study directed toward 
reaching a better understanding of the 
effects of tissue injury of several sorts, per- 
formed the following experiments, using dogs 
as experimental animals and chlorasol for 
anesthesia In a series of experiments, the 
skin of one leg, from claws to “two finger 
breadths above the feraorotibial articulation” 
was subjected to thermal injury The result 
was physiological collapse and death within 
10 hours Then, by leaving intact the nerves 
to the extremity and clamping the vessels 
supplying and draining it, he was able to 
mitigate these effects Finally, he established 
a vascular union between two subjects in 
such a fashion that blood perfusing the 
traumatized extremity of one animal was 
returned to the systemic circulation of the 
other The technique was as follows after 
treating the leg of one ammal. A, Vaccarezza 
injected physiological salt solution through 
the femoral arterj' until it was returned clear 
via the corresponding femoral vein An 
anastomosis was then earned out between this 
femoral artery and the carotid artery of a 
normal animal, B In this way blood from the 


uninjured ammal B irngated the leg of A 
Since the femoral nerve was left intact, the 
injured extremity had nervous connection 
wth animal A and vascular connections with 
the healthy animal B In the two experi- 
ments performed, the uninjured animals 
died, m 5 and 8 hours, while the traumatized 
animal lived It was noted that the cir- 
culatory exchange persisted only “a few 
hours,” due to the fact that blood coagulated 
and occluded the anastomoses 

The evidence from these experiments con- 
tributed to the author’s conclusion that “the 
cause of shock and death in these cases is 
due exclusively to the influence of toxic 
products which, originating at the site of 
trauma, are carried by blood vessels and 
lymphatics to the general circulation ” 

Several criticisms of the foregoing suggest 
themselves In the first place, the experi- 
ments were not controlled The history of 
crossed circulation experiments suggests that 
evidence thus obtained must be based upon 
carefully controlled conditions The throm- 
boses that occurred at the anastomoses in 
addition to terminating the experiments for 
all practical purposes, indicate the existence 
of another pathological process, in itself 
capable of producing death through embolism 
In addition, death may follow anesthesia 
alone, or, as we later found, may occur from 
pulmonary lesions incident to the prolonged 
immobilization under anesthesia Finally, the 
absence of necropsy reports leaves one some- 
what m doubt as to the actual causes of death 

Since the findings have been quoted by 
other investigators in spite of these possible 
objections, and inasmuch as they seemed a 
particularly pertinent contribution, we de- 
cided to repeat and extend the work 

EXT>ERDXENTA.L PROCEDURE 

Large animals vere selected and paired 
for equality of weight With one exception. 
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used 

\ftcr preparation of the left hind leg and 
thigh of one animal \ and the nccL of the 
olhti animal B each atumal was given an 
intravenous injection of 05 gram of sodium 
am)tal in 10 per cent solution The skin was 
prepared with iodine and alcohol and the 
adjacent skin surfaces posterior to the sites 
of incision were brought together with a 
continuous suture Small amounts of ether 
were administered from this point lo the 
complelvon ol the operation It should he 
stat^ dctimtcly at this point that anesthesia 
was complete and clTcctivc throughout all 
experiments 

\n inasion was made to the left of the 
midlinc of the neck of animal B and through 
thi the jugular vein and common carotid 
arteo were expostt) and liberated from sur 
rounding li ues These then wen. coated 
with stinlc miniral oil returned to their 
beds and light)> covered with gauze mois 
tend with warm ph>siological salt solution 


A left inguinal inasion served to expose the 
proximal ends of the femoral arterj and vein 
of animal A Branches of the arterj and 
tributaries to the vein in this region were 
ligated to avoid the possibilitj of a vascular 
shunt and the vessels were freed from 
surrounding tissues the femoral nerve being 
carefully protected The vessels were then 
coated with mineral oil and overlaid with 
moist sponges \ continuous silk suture was 
employed to bring together the posterior 
portions of both wounds 
The leg of animal A was then treated from 
the daws to points 4 centimeters above the 
fcraorotibial articulation anteriorly and 6 ecu 
limclecs above this articulation posteriorly 
the Vaccarezza technique being used Next 
the femoral artery and vun of animal \ wire 
divided high m the grom between damps 
By means of a bulb syringe with a drami out 
and rounded tip the vascular bed of the 
extremity was washed out rapidly with warm 
salt solution the injection being made under 
moderate pirssurc into the artery and con 
tmuing until only bloodtingcd solution came 
from the free end of the vcm These vessels 
were caught gently in rubbershod clamps 
lubricated and protected by moistened gauze 
while the carotid and jugular ves els of 
animal B were divided high m the neck 
The anastomoses were then earned out the 
carotid artery of atumal B being united with 
the femoral artery of animal \ and the 
femoral van of animal \ with the jugular of 
animal B so that blood leaving the syslcmir 
arculation of animal B traversed the vas 
cular channels of the leg of animal V an 1 
returned to its onginal siurcc 
The operative procedure and the method 
vised vw the awastotwoscs ate lUuviratcd in 
figure i The unions were accomjilivhcd by 
the familiar Doerfler Carrel Guthne technique 
m which after the plaang of three gu> 
sutures (ligurc la) a continuous suture of 
tine lubricated silk piercing all coats is 
employed to bring the (xlgcs into end-on 
ipproximation (Figure ib) Ihc drawing 
also shows the anastomoses running in front 
of the suture line uniting the posterior {wr 
(tons of the two inasions LTjion completi^ 
of the anastomoses this suture was continued 
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Uk ^Itnl liiti of i'll- two itiKimicnl' on ihLrinU 
tnumi. (\o? u inJ 1 1) -ii ‘1 (Ik 1 1" wnli"' 

(\o3 II mil 1:) Time inUnnU iru pUi-n m mii)ut<.-> 
mil hour- llu. iitiKTiniL’ili bi.m„ i)ri.~-unu.tl to lKf,in with 
tin aiim niitratiun ot ihi. inistholic 

m aiich a l^uihion to unite the skin edges 
of the two wounds entirely around the 
\e‘sseU— a tube clTect 

With the completion of the operation ether 
was discontinuetl, animal B was tolled toward 
animal A and the two turned completely 
o\er This, as will be seen, was lound an 
important part of the technique Care was 
taken to support the head ot animal B in 
such a manner that there could be no intcr- 
tcrence with the circulation ot the leg of 
animal A Other precautions were taken to 
this same end In all eepenments, this leg 
remained warm, and phenolsulphonphthalein, 
injected intramuscularly into animal A, was 
found in quantity m the urine ot animal B 

It was planned to terminate the experiments 
after 8 hours, this period equaling the 
longest surxnval of animal B m VaccareZiSa’s 
experiments Howex'cr, the anastomoses ac- 
tually functioned 8 hours and 40 minutes and 
8 hours and 25 minutes in the 2 experiments 
The animals were given continuous nursing 
attention Small doses of morphia and rare 
whiflsof ether sufficed to keep them soundly 
asleep 

At the conclusion of the experiments, the 
anastomoses were examined (on the “A" side 
of the arterial union and “B” side of the 
venous) by inspection, palpation, filling tests, 
and finally by escape of blood “beyond” the 
points of union In every case the anas- 



1 1 „ . llu caniliil Rmiinl mil jii„uhr fi-iminl aiu- 

lomoM.-, li»m ii ifur s hnut', of function 

Hua -iluxlion iLcuntcl> icpn-cnls tiiii-c fuunf in 
cx iniin limn- nl tlic nlhcr -uturc in i-t(jino-c- \ itural 
SI c 

lomo-se-. Were found to be Uinctioning coni- 
peteiitlx \lter tying the xessels and remov- 
ing the connecting portion-- tor examination, 
animal \ was killed ITie wound of animal B 
was sutured in layers with fine silk, and this 
animil was returned to its cage 

In the two experiments the B animals 
recox ered promptly 

There was no wound infection The eondi- 
tion of the opened vessels shown in Figure 2, 
a drawing from the spccmieiis m experiment 
If w.is typical ot the group 

In the two control experiments the anes- 
thesia and operatixe procedures were identi- 
cal with the aboxe Both animals in each 
set of partners siirx’ixed The anastomoses 
functioned briskly , and the same examination 
tested their freedom from thrombosis At the 
conclusion of these procedures the A animals 
w'ere not killed The wounds of both partners 
m the crossed circulation preparation were 
sutured with fine silk, and the 4 recovered 
promptly, without infection or other un- 
toward setiuel e T hese experiments w ere 
terminated m each case after the anastomoses 
had functioned 9 hours and 15 minutes 
Table I presents the essential data of the 
foregoing 

In two additional experiments the leg of 
animal A was subjected to mechanical 
trauma produced by blows with a blunt 
instrument, under full anesthesia This was 
carried out rapidly and vigorously, and the 
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subsequent very marked edema of the tis<iucs ^ 

suggested that It had been effecUve Because bi ' J J r\]‘‘ 1 ‘psr*^ 

the Cipirimcnts were of shorter duration d cates nject n fphniulph phth te 
and because earlier effects were aniiapatcd 

several minor changes in technique were evidence of prunary shock Both recovered 
introduced Intraperitoncal pentobarbital so and 34 hours hier gave no obvious evidence 
dium (50 milligrams a kilogram) was used for of scojndary shock The essential data of 
anesthesia anastomoses were carried out these eipcrimenis are given in Table II and 
preceding the traumatization Payr can graphs of the blood pressure levels are given 
nulas were used in effecting the anastomoses in bigurc 3 
Continuous blood pressure records of animal method 

B were made the cannula being inserted into Considerable difficulty was cxpenenced 
the femoral artery The experiments were before we wire satisfied with the method- 
allowed to continue 3 hours alter traumatiza enough to make us somewhat skeptical of the 
tion In other respects the technique of the results m Vaecarezzas two uncontrolltd 
two groups of experiments was the same procedures Ten preliminary experiments 
Anastomoses were functioning competently with and without traumatization were earned 
at the termination of the expenments out Though the results in these did not 
according to the criteria herein given and v^caken the final experimental conclusions 
phenolsulphonphthalem injected intramuscu thej showed that deaths maj be expected 
larly into the leg of animal A following in from pulmonar) lesions presumablj madent 
jurj appeared m quantity in the unne of to the long immobilization and Irom some 
animal B At the end 0/ the e.vpcnments fh<* aflesthtlic agents when used for protracted 
\ animals were killed the B animals viere penods V>e found two points in tcchniijue 
returned to their cages worthy of observation In regard to anc 

The blood pressure levels of the B animals thisia when using sodium am>tal intra 
showed a slight decline during and shortly venously in experiments of this duration it 
after trauma possiblj due to loss of blood seems best to use an amount sufficient oiiy 

into the vascular bed and tissues of the for introductory narcosis and to use morphia 

leg of the A animals Thereafter the blood and ether for subsequent anesthesia pento 
pressures returned to relativ ely high levels in barbital sodium probably is more satisfactoO 
both experiments vvhere with minor fluctua than sodium amytal Second immobiliza 
tions they remained The puhe rates rose tion in one position should be limited to pen 
very gradually from lao a minute to 152 m odsof 4hours 

experiment 15 and from 121 to 150 in expen Several general remarks based upon 00 
ment 16 Neither B animal showed other review of parabiosis vascular parabiosis an 
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crossed circulation may be in order Though 
the technique of parabiosis is the easiest of 
the three to carry out, the method has other 
pitfalls Conclusions, to be convincing, should 
be based upon a number of experiments 
WTien the time element is introduced, the 
relationship of the significant maneuver 
should be cleared of all doubt For, as 
Dragstedt and others have pointed out, un- 
explained deaths, not associated with charac- 
teristic lesions and quite unpredictable, are 
not uncommon 

The crossed circulation techniques are more 
difficult to carry out and require, on the part 
of the experimenter, a very clear concept of 
the problem m hand Some of the experi- 
ments noted so far departed from the com- 
parison to the physiological state that 
analogies drawn from them are of doubtful 
validity Doubt surrounds other results 
because of the failure of the authors to offer 
evidence that circulation was in progress 
during the experiment Finally, in at least 2 
cases, adaptations of the method were used 
which were far too crude to justify significant 
conclusions 


In general, we feel that parabiosis is best 
adapted to the study of effects that are 
relatively subtle, that are progressive, and 
that take place over a period of days or weeks 
Vascular parabiosis and crossed circulation, 
on the other hand, seem best adapted to 
experiments of short duration m which rela- 
tively gross changes are anticipated 

CONCLUSION 

Two varieties of trauma affectmg the leg of 
one animal perfused by the blood of a second 
failed to evoke evidence of shock in the 
second ammal This result tends to derogate 
the postulate that a lethal toxin is formed in 
traumatized tissues 
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G astric resection today offers the only 
curative procedure for mahgnancies of the 
stomach Although, theoretically, total 
extirpation of the stomach is probably the opera- 
tion of choice, this procedure is associated with 
too high a mortahty to be of practical value 
Subtotal gastric resection with the removal of the 
greatest possible portion of the stomach and of 
the surrounding tissue, such as^the lesser and gas- 
trocolic omentums and the lymph glands in 
these structures, gives the Test results In the 
advanced cases, m which the mahgnancy has 
invaded the liver, transverse mesocolon, trans- 
verse colon, anterior abdominal wall and pan- 
creas, gastnc resection is only a palliative pro- 
cedure, it removes an ulceratmg, bleeding, or 
obstructing tumor, relieves pain, but does not 
give a permanent cure or appreciably lengthen 
life 

There are many types of gastric resection, the 
descriptions of which are beyond the scope of this 
paper The operation that has given us the best 
results IS the Polya modification of the BiUroth II 
The technique of the Billroth II, as carried out in 
our practice, wdl be discussed and the pre-opera- 
tive and postoperative care briefly summarized 

PRE-OPERATIVE TREATMENT 

The amount of pre-operative treatment de- 
pends upon the general condition of the patient 
and the type of gastric mahgnancy From the 
point of Anew of pre-operative management, the 
gastnc lesions may be divided into two groups 
(i) stenosmg tumors which produce pyloric ob- 
struction and gastrectasis, (2) tumors which do 
not produce obstruction The stenosmg tumors 
lead to a gastric dilatation, retention of food, 
h> pertrophy, and edema of the gastric wall These 
effects of the obstruction can be overcome by 
lavage of the stomach to free it of food residue and 
bj constant aspiration through a Levine tube for 


several days Dunng this period the patient’s 
water balance is mamtamed by the dailj adminis- 
tration of 3,000 to 4,000 cubic centimeters of 5 per 
cent dextrose in Hartmann’s solution, by intra- 
venous drip The non-obstructing tumors do not 
lead to these stomach changes and do not require 
this gastric decompression Patients are allowed 
liberal amounts of high carbohydrate, non-residue 
foods and a large amount of hquids If a marked 
anemia is present, blood transfusions are indicated 
before operation 

ANESTHESIA 

The choice of anesthesia m patients w'lth gastric 
mahgnancies, especially if associated with loss of 
iveight and debility, is of importance Patients 
who are in fair general condition are given a com- 
bination anesthesia of avertm (tnbrom-ethenol) 
in doses of 70 to So milligrams per kilogram body 
weight, supplemented by ethylene or i per cent 
novocain local infiltration Emaciated patients 
with possible kidney damage are better operated 
upon under morphme-scopolamme analgesia and 
local infiltration of i per cent nov'ocain and sup- 
plemented with ethylene when necessary 

OPERATIV'E TECHNIQUE 

The operative technique for gastrectomy ma> 
be divided into various steps, such as (r) ab- 
dommal incision, (2) determination of operabihty, 
(3) mobihzation of stomach, (4) gastro-intestinal 
anastomosis 

The abdormnal incision most smtable for gas- 
trectomy IS the left paramedian mcision How- 
ever, if the lesion is located high on the fundus or 
cardia of the stomach, the exposure through this 
mcision may be inadequate In these cases the 
operation is facihtated by enlargmg the parame- 
dian mcision with a transverse mcision across the 
left rectus and extending to the lateral abdommal 
muscles 
611 
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procedure tite leiMr curtaturc ol thcstomachis 
/reed o/ its pcritcnesl cohering The stomach is 
non ll/ted up and turned oaef. over the lelt 
costal arch so that the posterior surface may 
be inspected The gastnsplenic bgament vasa 
brevia arteries and adhesions are cut belncen 
forceps and Lgalcd 

The fourth step in the procedure rd gastxcctOTD> 
IS the performance of the gastrojejUDat anasto- 
mosis The stomach which has bien extensively 
mobilized IS brought down from beneath the 
CO tai arch and grasped with a Lane mtcsUaal 
cJampashi^haspossibJeabovc the tumorand the 
redundant stomach reflected over the left costal 
arch so as to make the posterior surface easily 
accessible The first loop of jejunum is brought 
through an opening m the transverse mesocolon 
and IS approximated to the posterior wall of the 
stomach so that it tuns ftom lesser to greater 
curvature in an anupenstaliic direction (big c op- 
fKisile p 611) The segment of lejunum between 
the stomach and duodenojejunal angle is made 
as short as possible without causing too much 
tractiun on the suture line \ -econd Lane intes- 


tinal clamp 1$ applied to the jejunum which is 
approximated to the posterior wall of the stom 
ach and the forceps are fixed in position The 
jejunmn is attached to the posterior wall bj a 
continuous 1 emhert catgut suture After the com 
pleuon of this suture the distal segment of stom 
ach IS clamped and amputated about i centimeter 
tioio the Lembert suture The jejunum is then 
opened about o 5 centimeter from the Lembett 
suture The cut edges of the posterior vallofthe 
stomach and jejunum are sutured vnth a contin 
uousover and over suture gra r mg all three lajers 
(Fig 6) This suture is started at the greater 
curvature and progresses toward the lesser cuiva 
tore \\ hen the anterior wall is reached instead 
of grasping all three lajers only the muco»a is 
sutured along the anterior wall When the greater 
curvature is reached the ligature is tied to the 
short end and is then reversed grasping the 
serosa and musculans of the anterior wall of the 
stomach and jejunum (Fig 7) When the IcsKr 
curvatare is reached this ligature is tied to the 
conUauous seromuscular suture of the postenor 
wall and is (hen cut leaving the postenor suture 
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with Hi .III ichul in-Ltlk ml w.t Ihe clomps arc 
now rcmmul loUowmg ihi'', the jHijlinor ^iro- 
mubcul tr luiure is (.ontuiueil ilong the itUcnor 
wallasaihirdlucrsiituri. ’1 he entire auture Iuil 
la reinlorceil with mterrupteil ailW Lemberi su 
lures \!uny llu iesaer curr.ilurc ol the atom ah 
where, the atom ah his been treed irotn its pen 
lone i\ coeermg, the inienor ind poalerior w dU 
are ipproMm Ued b\ uUerrupleit I embert -uluri a, 
iherebe bureinj; ihe depenloneali/evl arev of the 
lea-aer cure a lure 

liie suture line Is iiow (iraeeu through the open- 
ing in the meaoeolem (llg SI Ihe aloiu leh la 
Ulaheil be interrupted Lemberl aulure to the 
edges ol the opening 111 the Illeaiaolotl ll the 
rein lining sUimadi is short, it ni ly be iniiiosaible 
to pull It down through the opening in the ine-o 
colon In these c,i'es, the opening mie be elo-ed 
iround the loopa oi jejunum 

Ihe ibdominal ineaion is closed without dr im 
ige ot the jierttone' il ea\ lie 1 he ineiaion is closed 
eeilh inlerruiiled aulures m three Lijers C itgul 
IS usualle used in the poalenor ahe ilh oi rectus, 
Irinaeersihs fistia, and iicritoiaum which ire 
taken as one lijer ind in the atilenor reclua 
loscia Interrupted silkworm la used in the skin 
In debilitated p ilieiila v iih poor healing prop- 
erties, mierriipled silk sutures m i\’ be used 
throughout ill lae era 

foaropmexuj- inivriiiM 

Inmiediatclj alter the operation a blood traiia- 
lusion Is giecn Following ihia, iransfuaions of 
blowl are repealed as conditions warrant During 
the Iirst 4 or 5 dajs, the stomach is keiU deeom- 
prc*s-ed with a Lee me lube and constant suction 
During tins period the water balance is niim- 
tained by the administration ol 3,000 to 4,000 
cubic eeniunclers daily of 5 per cent dextrose m 
Hartmann s solution \boui the fifth or sixth 



1 14 a a, 11 k mislumoisi iLinlDrceil eitli ilieirnt 
inte'ruiilcj I cmlKrt Mitun.' b the po-unor w ill uf the 
slo « Khi-,-utiirui to the mtsociilnri tie murruptnl -.111010 
i lie inurior v ill ol llu atom all is sutured to the nKai> 
coloa 

d le the Lee me tube is clamiSed off and fluids ire 
gietn orally II the ihiids ire tolerated, the Lee me 
lube la renioeed and llie diet is gridually in- 
creased 

Ihe geiieril posloperaliee cire is tssenlialle 
the same .is Unit 01 any Dparolome patient lie 
IS encouraged to change {losition in bed and to 
sit in a senn-recunibent position m order to aeoid 
{lulmonary eomplieaiions 

FatieiUs with a nialigiuincy liiee poor healing 
properties so 111 it it Ins been our practice not to 
retiune the tension sutures of the abdomin il in- 
cision for at le.ist 2 eeeeks, md, it the patient la 
ennicialed, they ire left m as long as 3 weeks 
Many eviseeralions may posaibly be avoided b\ 
using this precaution 
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RETRO ESOPHAGEAL GOITER 

JOHN H CSiRLOCN V» MD F%t5 \lv, ^ork Nrw \ v 


F Rt Ui Sort ftli 

R etro esophageal goner while not a 
surgical rarUj is sufficienllj unusual to 
warrant a report of 4 cases The object of 
this discussion is tirst to place on record these 
case histones and second to show that this 
anatomical variant of goiter constitutes a d^nite 
clinical entit> which with the ard of a few simple 
laboratory examinations maj be accurate)^ dug 
nosed before operation 

It h is nut been an uncommon experience espc 
ciaJli with adenomatous goiters to find at opera 
tion small projections ot th^Toid tissue V\ntig in 
the tracheo-esophageal groove or m the cleft be 
tween the esophagus and the vertebral column 
Eadure to visualize these masses due to incom 
plete deliver of the thjroid lobe is undoubtedly 
respon ible for the manj so called recurrences 
following th>’Toidectom) for adenomatous coder 
Howev er it is not this \ anant of goiter to which I 
refer in this paper The varietv encountered m 
the following cases has passed m its growth 
jnesiall) from the pastero>incema{ aspect of the 
thjroul lobe aero s the nwdiine between the pee 
vertebral fascia and the posterior surtace of the 
esophagus 

It IS probable that the factor mlluenang the 
growth of retro-esophageal goiter tssimilar to that 
which determines the development of a substemal 
goner the direction of growth I in the line of least 
resistance In (he initial enlargement of (he giand 
the greatest bulging usuallj occurs antenorl> and 
laterallj However after the goiter has bwome 
large the pretracheal muscles become more or less 
unyielding and lurlher growth maj occur m the 
lirection of feast resistance either sub teiuaUv 
or along the la'^cial plane behind the esophagus 
As Pembert m points out the relative greater 
frequency with which retro-esophageal goiters are 
encountered m secondarv operations for recurrent 
Itsease may lie explained by the fact that the 
tissues antcnorlv and laterally are unvncldmg be 
cause of the presence of scar lis ue However it 
eems mote hhely that m the so valtci recurrent 
cases these projections do not dev ilop subsequent 
to operation but were overlooked by the surgeon 
who failed to dislocate the thy^old lobe complete 
Iv The absence of adhesions and the case of 
deliverv of the retro-esophageal projection mone 
of the described caaes v luld cem to corroborate 
this viewpoint 


MtS«i a\w\ k Hixp uU 

\ web defined retro-esophageal goiter will m 
variably cause symptoms which if careluUy 
analyz^ Hill be found to be out of all proporuen 
to any obvious anterior and lateral thyroid en 
largement that may be pre ent In our 4 cases 
berCHith reported alt complained of attacks of 
choking brought on especially when turning the 
head to the side opposite to the point of entrance 
of the goiter m the Tetro-csophagtal space This 
was more evident with the patient in therech Jig 
position One patient developed attacks o* dj p 
nea which were rebel ed by inclining the head 
toward the affected side This was corroborated 
by the findings at operation One patient com 
plained ol frequent spells of coughing which caire 
onmvanably after nunngatngkl \ssumngan 
upright position often brought relief \ sensed 
consinciion in the nick was noted by alf the 
patients One patient complained of ditficultv m 
swallowing which however was not consent 
In I instance the overlooked retroesophageal 
extension was a factor in the continuation of 
-exete thxtotoxic syroptims The lutstanding 
symptom in 3 instances was hoar encss which wa 
xanable in intensity and duration The too t 
tecent patient disclosed a paralysis d the right 
xocal cord on the same side of entrance of the 
relrcv-csophageal goiter 
J» may be extremely diJbcuJt to make a diag 
nosis of retro-esophageal goiter on the basis of 
physical signs alone If the anietracheal portion 
of the goiter is definitely enlarged a clinical diag 
tiosix may be impossible If the thvroid isthmus 
is msigmficant the finding of anterior di place 
iDcnt of the trachea especially against the upper 
manubnal edge should cause the surgeon to 
suspect a retro-esophageal extension In the most 
recent case it was possible to palpate the trachea 
pushed for ard by a large adenoma which couW 
be moxed from left to ri^t behind ihecsoj hagus 
In r of th< 4 cases the abnormality was not sus 
parte 1 before operation In the 3 remammg m 
stan«xs the telro-esophageal position of the goiter 
was diagnosed clinically , 

Id attempting to seek a more graphic method ol 
depicting the presence of a reUo-esophageal cuter 
before operation and to fortify the cluneal diag 
nosis by omc exact method m ipjj I had 
Ixteial luenlgenogtam oV the neck made on IP 
third case reported here This film indicated 
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wdliktincd inunor iiispl>ci.n<tnt ui tnc trn.hi,i 
riun m onkr lo ouiisne the po-'itum oi the 
I't'ph 'J;u^ in relilinn to the triehti ihi. goiter, 
ind the \erttbril column, mother Itltrtl rtxnl- 
aeno'icmt was enuk il the moment I'l ■'W ilh>\ um 
\mouihiuloi innum InKck irh tklme net! the 
lil:^pheemenl ol the e-oph ntiie hv .1 mi" i>ehiml 
ii> jHi^ilenor Hiri lei Fho \ ri\ iilm> ot the 
fourth e'oie (I ij; 5^ <li'e!oM.(l m uiiiumn, 1 n.ir- 
rouini' ot the up{xr e“Mtph i.;us he the tto'tvnorK 
pheiii ailtnumn I I'eliee th it the'e ; mitho<!-> 
o! X-ras e'cinnnitiou ire \ iluahk ink to tiie 
surj,eon in .irnemj; at i jire-oix-riiue ili i'^'tio->i'> ot 
retro-ejoph i^e il goiter 

\l ofKratum, remov il ol the retriv-eMiphage il 
projection mae olTer little <hilu'uU> It ihi-. por 
tion ot the goiter la krge', the (Unger of injuring 
the recurrent Urenge il neree la real In 1 ol the 
reported ca^cs, it m la jKoMbk to roll out tlie pos- 
terior projection ahik' dish eating the* m ijor por 
lion of the 1 iteral lobe ind to remove it with the 
remainder ot the goiter In the 2 other e.e-as ihi'* 
maneuver > i*. im})0'--.ibk Rtaii'ing tlu dinger 
01 reeurreiu nerve* injurv, I re-eeled trie mijor 
pin 01 the lateral lobe leaving the retro-eioph t- 
ge d portion i« situ \U covered vesseK were then 
lied so as lo free the oixralive Held ol elaniji- \ 
lemporar) ligilure was then placed ibout the 
interior thvroid vessels m order to eonirol bleeding 
from Us branches I he posterior jHiriion ot the 
goiter was then dissected out 01 its bed m i prae 
lically bloodless tield, without endangering the 
integntv ot the recurrent nerve or pirilhvroid 
bixiiiis 

c vst KiPeiars 

C \sl 1 VIrs. I II J^ed 5, jvir was ntst ein on 
\ovemlK.ri5 iij’^ She con phimd ol 3 .,oitir .o>i ars 
slandiiv with recent incrui e in sere t peenlle on trie 
n„ht side lor the pre-cedin., ^ vejrs si e hid netlcil in 
e reasin., nereousnesj Iialpitnt’un iiidalussof ,o [Kiunds 
in Weight she also complaineil of ct oltin„ 'ens.u ons wtucti 
e ere ap^rav iteil h> mrnm„ the held toward the left side 
in a recliiun^ iwsinon In addition she leid the sms-ation 
of constnction alxiut the neck 

I.vaminalion showed an elder!) vomin quite nervous 
There was no exophlhal-roj There e is moderate dent il 
e ines The he irt was somewhat enlirhed lo the lett ind 
was totall) irrea,ular Pulse deficit amounted to 20 Pulse 
rate eeas 160 Blood pressure s)stohc 170, diastolic <70 
I arvn„e.al examination easnc^itive She eas aiimilted 
to the New \ ork Ho-piu! on November Ji iqjS I alxira 
lor) tests revealed a negative unne a negative Wasser 
mann and a normal blixxl count Basal melalwlic rate on 
November 20 rgaS, was plus per cent Pollowin,, rest 
in bed, the administration of Luitol s solution, a hi„b caloric 
diet, etc , the patient’s basal mctalaihc rate dropped to plus 
jt percent within ioda )3 

Operation .vas performed on December 14 102b He 
cause of the lar},e size of the goiter, the pretrachral musrlts 
weredivided transver-tl) There were numerousadenom is 
some solid, -omc c)stic, extendm, into the Lateral recesses 



lu t CiOsj etloneiitlc i.cec s o i' d « ati 

e'lllv t' e retro c-seiph e,ta’ ea,er s- 1 r (, t-e I Irere.atl e 
ivi.’l onol the reeurieitt nerves indir e-. ir the-o d ve- e’s 
oj’il U noted 


01 the I ee«. at d p i tlv la. e th It e s'einui i t>re it dl' 
ea llv ease I'l interid 1 1 ittemjitiii, 10 di- re He l''c n.,hi 
lo’a It e-Ls iirall) lietermii ed 1 . at this ti due In a la „e 
<'ere> iia eh e’l pt. ed (xi ttnurl) bet eeclt t! e e oph-uu- 
iild Vertebral eol ir a (I U l 1 i e ri^nt lobe f’d l-ti mu- 
re c)uirti die re-aeleil iial the b'ecdm, jxi nis eireb.ited 
\ tel iiorirv 1 .1 lire was tliii p’lted arouad the 'nlerio' 
tneiaiid ee -tbs ind b) i laaibiiutiii't of -> arp ard b'urit 
dl ect on tl e retro e-i j i_i;e il r a s eats an illv ih 'eXTated 
II to tie ee.ai d aid 'enoeed Pbe recurrent !ar)ai.,ea' 
lene eisi'e er V u ilizctl \ "ibtolal re-ict'un eistlei 
done on tl e lelt iile the idcroma Inch Lad gro ea (' 1 en 
txnind the nunubr um w-ts w’-'oeet! 

\fteroperat u I thi. p itient d li eel! I«a-vn„ealeximn- 
le ii 1 ein the lourlh da) after olienl an easrr^alive Tile 
patho'>.,ied exmunation 01 the renoved „oUer di-elo-ed 
nut le ous adenomas -ilh some n)perp'asi i lie patient 
e 1- <li-c!nr^ed sith the aourd eor pietel) helled or tie 
tweltth ilav after oiKration The ba-a! n etabohe -ate vas 
plus 2 per Cent xhe has remained Well lo date 

Ihe lollo e up on this patient ts extremeU interestia„ 
xhe dcve'oixid i vear liter -vus ol an abdorural tun or 
whieh u|)on oi>erat.e)a, p oved to !«. ■’ctmorveosis ot the 
trin-ver-e colon I his was re[Kirted m the lii N 1" •> o- 
vcre o,t p 7,1 

C \sr 2 Vlr- 11 N a„^d ,o>ea-s relerred b) Drs \\ 
Klin.,man and I Hau cr wa- lirst eea October . ro,, 
It vvhiih time si e complained of a >,oUer of O nonths 
durition She sLileal that tor l! e preeedin„ )ear she had 
lieen troubled >vith t persistent cou.,h vhich beeame more 
evulent at ni.,ht alter relinn., T hcse couching -jxlls were 
productive 01 a small amount 01 mucus In addition si e 
exjieriencid frequent attacks ot hoar-eness which did not 
respond lo ilierap) and vhich sixinlantousl) subs ded after 
a da) or t vo hor the past 5 or 6 months she had been 
conscious of a sense ot cottstncUon about the neck fhe 
attacks of cou„hin„ it m.,ht time were rtl cvecl when she 
assumed an upright position In addition, vhe p-esented 
symptoms 01 mild th) roloxicosts palpitation, nervousness 
d)spnea on exertion mild exophthalmos, a loss of 5 pounds, 
and tremor 

Lxamination showed a well developed )oune, woman, 
troubled ,vith a persistent dr> cough The skin was moist 
rhete was slight exophthalmos and the th)ioid gland wais 
unilormK cnLir,,ed ind soft 1 he lateral borders could not 
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r s C OSS s cii n t th nc lx t (h wblate al t 
sophag d « te s s of the go ler d sc bed in Cas t 
Th po t n f the V ous at trucal stru lu s e 

die ted 


be den tlydma Cited baryngedexaaun uo coated 
n nndlyfuocU gNocalco ds. Thebe t«a gau e 
ful e & QIoQdpesa wtaystlct add a 
t lcS4 


She vrai adnutt d to the N w \ k Ho p tal O t ber 
033 tihe ef ith r tud> ledabasaltn tabduntc 
f plus S pe c t neg u e unn nd oegali blood ex 
mio unn Vn \ > examio uon f ih ^ st h «cd n 
ub t m I p oj ct n f the go te The prob b t ly f 
tro esophag 1 ute 10 fthgt ntsggidb 
I op atio 

Operati o* sped tned nOct berb 193^ Tbo gb 
tleu al oUar a n thethyr idgla d« sc po d nd 
f undt t moderately c larg d It was filed u th un 
us malladc mas rj gnuef m (03 oitrc 
n d m te Th ihmus w di id d nd a ait mpt a 
n de to d 1 the ngl 1 1 be It was soon c ideot that 
thee wasp se t proj clto of ih)ioidts.uepo ( n ly 
bet n the esophagus rd sc t hr I column t fmg 
n«en d nio ih g 00 e met SL,ta& e n tb I ft swl It 
was i u d ih t th left Ibe Isop setda cl 
po teno ly wh h Im i m t th nglt sded p jccu 
behind th soph KU tf al It wa posbl lb case 
t uclcat th p oj c( n n ach J nd ( f>cTf rm 
s, btotai cscct f ach I be Th ght cu t laryn 

gealners w s i Uwd Th kft n sn tsc 

F am uon ith m d tbyio d 1 be sh wed n cn 

uadnms Ihscit dtsf b)'perpla la Som 
f th ac sh wed mall p pillary i r j I s 

Mie peratj 0 th p i nt did well Tb r w mm 

d t eJ ei front the tUcL f ougb e and th p I t 
y q cUy lo t tb sat f c n cal con tn uo a d 
ch ki g wh th h c mpla ed f be! pe b o P t 
peraU e cxami lion of tic 1 ynx s led mnll} 

f n tio ng oca! c rd S c th th pat nt has d 


w U 

( *SE t V, F m le aged 4)a w niscn 
Oct ber } >033 Hest t^tb tf Ihep ecedngaycais, 
h bad pe need f eq e t Hacks on ung of m sa 
tioo of COD tn u bo t the eck ch king m Led 
po ndin I the hea t and tachycardia which ( h m 
lb f tlmg { mpeoduig d ssol ti n Immediat iypreced 
mg these attack he noted d Siculiy in b e thing opoo 
cluung bis b ad to aid the left side. Abo I 8 month be 
f h l«eri d enl g me t f Ih tlyivdgl d He 



00 It d ph3-s la »b d sed imm dial hi>«p lalm 

uo fthreminto ealda basal m tabol c »te 

{plus74p ce t w th a h57>e te a f <0 )tt he d 
bodastbe 1 ddto inakdc diac nl s me t 
wa n led Afte pr lumna y t Im ac w lb Lug I s solu 

to d th m as es n petal s peri rircd 0 

thethyrodgl ndat otbe hospt 1. Tb npe ati e t 
tat tb t a s bt tal m 1 oKh r gbt 1 be was d 

r t t wa onh ed t th bosp tal f s mo tb all th 

pe at> a d th D b bci n 10 hi pe t d att k 

ffid ( th s he xpe ced b fo the p stioo 

bix m tbsl t r h I saw hml pesetede dne 

f se ly l c 0 c die w in ml ked p tcho- 

mol r cl ly ss e sweau g u s. la b) 
c« d I bo) t emo 1 d w k 11 wa almit d i 
(h \ w \ k llo piul N mbe oil tb r 
aaini at 0 il^ the sea of the f rr thvr id pe 
bo and m d i I g m i J ih 1 ft 1 be The 

ir hea c Id t be cl Iv ll ed Th b art s$ 

g e lly la ged th I ft bo d t d ng t th mt w 
lU o 1 Th 3SI 1 m r t th 1* 

Blood p »» >at 1 tW t Ic t Pulse ij 
w egula n sal met bol t pi s 4) ' 

U n m at n ) d Tbumm 4+ f whjalm a ts 
II cn gl I w go per i blood \\ sse n> a as 
eat U t g n 7 null g m blood g 03 
mlligram damill sram per loocub c t m l 

liccausc f tb patent i tor> feb king sc sat m i 
c r\ al tn t' f I f i the p ht po Uo d 
also f r bef foil g tu g I the he d to d th ikbt 

lat al oe tg nogr m f ib -ci wa mad Tb show 
d a f *1 d d pi c m Dt of th tr h Inotfie iJm 

was mad unmedi I ly afie the a llo g l b n ro 

th dicat d / m d d placem I / the esophagus t>} 

a tin- sophag al mass, -k P -eperat d gn ‘ 
Cta a d sca«e lb a tro-esoph g al at n 1 the 

g I r was made 

Pie-eipe at p tpa uo co u led f th omm t 
t f I g 1 sol l high cal nc iniak sed U Si t 

The b ..a) m tabol t dropped to pi s >1 I* ‘ 

Opetabo wa perf rmedo ^ mber 513 Tn war 
»s csed CoasdraUsc t suew $f dia&irau g 

the dep sso m scl w ih lnau n to th* th)'roiJ “ 

Th gland was ft lly exposed and was f a to P * 
con id tabi enlarg ment of both lobes fo an eltcn'pt i 
dislocate th right I be aft r 1 gat of the lupenorpule 
d di 0 f the I thm I, B t dilEculty w 

t ed Th was f d to be d e to a f rge proj ct» I 
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Fi:; 4 Pre-operati\ c lattnl rotnlacno^ram of tlit nock 
Case 4, shoning the anttnor Uisplacenunt of the trachea 
nhich u caused by the preaence of a mass m the retro- 
tracheal region by a retrotracheal mass 

th>roid Usaue catending posteriorly across the niidline be 
taeen the esophaous and the \erlcbral column (I ig 3) In 
order to protect the integrit> of the recurrent laryngeal 
neree, the ri^ht lobe nas partially resected and bleeding 
points Were ligited \ temporarv ligature was placed 
around the inferior tliy roid \ easels By a process of blunt 
and sharp dissection, the retro csopb igcal projection was 
delii ered into the wound The absence of adhesions in the 
region, and the ease of debeery of this projection indicated 
that manipulation at this site had not occurred during the 
first operation, and that the surgeon had completely o\ er- 
looked the presence of the retro esophageal eatension x\ 
subtotal resection was performed on both lobes, and the 
wound was closed 

Pathological examination of the specimen rex ealed scat- 
tered areas of hyperplasia with papillary projections of the 
acinar epithelium The patient did extremely well after 
operation Laryaigeal examination xxas negative The 
basil metabohe rate dropped to minus 5 per cent The 
patient was discharged on the twelfth day after operation 
in excellent condition Since then there has been no return 
of the attacks which occurred so frequently before, and 
the patient has remained well 

I am indebted to Dr Richard Lexvisohn for per- 
mission to report this case This patient was on 
his service at the hit Sinai Hospital recently and 
tias operated upon by him He recognized clin- 
ically the probability of a retro-esophageal goiter 
and demonstrated the condition by lateral roent- 
genograms of the neck as already indicated The 
chmeal diagnosis was confirmed at operation 

Case 4 S F , marned housewife of 42 years, was ad- 
mitted to the surgical service of Dr Lewisohn on February 
27 > i 933 > complammg of the presence of a goiter of 7 years| 
duration, and hoarseness and dysphagia of 9 months* 



Fig s operative htcral roentoCnogram of the neck. 
Case 4, immediately after the ingestion of a banum mixture 
showing the anterior displacement and angulation of tlie 
esophagus by a retro esophageal mass 

durition During the past 7 years, she had noted a grad- 
ually increasing swelling in her neck, confined mainly to 
the left side ^iside from the presence of the swelling, she 
had no other symptoms until 9 months before admission 
when she suddenly noted hoarseness This persisted with 
varying intensity up to the date of her admission During 
this same period, she noted frequent attacks of choking 
brought on especially after inclming her head toward the 
left side Rotating her head again toward the right side 
relieved the choking sensation In addition,’she noted inter- 
mittent difficulty in swallowing 

Exammation showed an obese female with facial lursut- 
ism, no exophthalmos Ihere was a large adenoma occupy- 
ing the right side of the neck and the isthmus, and a smaller, 
freely movable, cystic adenoma, in the left lobe of the 
thyroid It was possible to palpate the trachea which 
seemed to be displaced forward by a posterior mass It 
was possible to palpate an adenoma winch seemed to be 
attached to the right lobe and pass behind the trachea, and 
could be moved shghtly from side to side Laryngeal 
examination revealed a right recurrent nerve paralysis 
1 he right vocal cord was in the imdline There was a small 
amount of outward motion in the nght arytenoid but the 
cord itself was immobile The left vocal cord moved 
normally Blood pressure was 105 systohe, 70 diastohc 
Blood count was negative Hemoglobin was 90 per cent 
The urine was negative Blood sugar was g$ milligrams 
Blood Wassermann was negative Basal metabolic rate 
was plus 7 per cent X-ray examination of the chest showed 
a moderate degree of diffuse dilatation of the aorta There 
was no evidence of mtrathoracic goiter A lateral X-ray of 
the neck disclosed the trachea pushed forward by a retro- 
tracheal mass (Fig 4) Lateral X-ray of the cervical 
esophagus following the ingestion of barium, showed some 
constriction of the esophagus and displacement of tins 
organ anteriorly by a retro esophageal mass (Fig 5) A 
diagnosis of multiple non-toxic adenomas of the thyroid 
with retro-esophageal extension was made 
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Opcrai w i pc fo c) d b> Dr L« joha o M rch 4 
935 There a aI £c d «mac>ccup)ios(heT\ebik>be 
Som d iT ulty a nc u t red in compt (ely dialoc u g 
th u;ht 1 be d e 1 (be p rcac of • I ee sd ma 

me sunn; pproaiaut !> « b) 5 1 cb a ext d c 

from the nsoi 1 de bch d the esoph gu* aim t a rou (h 
in din It » pomM t loll Ui de m u( of U 
ctro-emi hageal po$ uo d t perf rm |>i (> I e ecuo 
I the ngbt 1 be The I ft I be cunta ed a I is <J n m 
b cb also as cm d 

C l«ce qutuectfl Tbcre vasalioo ( 
mn- d t hef of p cucaU> ad h »>inpi nu ih lb 
exerpti of hoarsen s«. \l the (line ffae dschigcfom 
the h p ul n the l (fa d y aft operat n I oiice I 

anu l b -d lb sbt ocal cold to be mim^ 

The |>erau nd had h alcd by pnm ry uo 


COVCUSIONS 

I Rciro-esophagcal goiter » a dermiu clioical 
cntitv which may be diagnosed before operation 


2 Charactenstjc symptoms arc sense of c n 
stnction about the neck attacks of choking c pe 
ciali> when turning the head awa> from the side 
of entrance of (he goilcr in Ihe reiro-csophagcal 
pace pells of coughing d^-S] hagia an i hoarse 
nc s of \ariable tntensit> 
j fhe probable diagnosis of a rctro-ewj ha 
ge« goiter should be kept in mind if it iS pos ible 
to determine anterior di placement of the trachea 
against the wp]>er edge of the tnanubnum 

4 Ketro-csophageai extension of a goiter ma\ 
be graphicall> depicted bj lateral rocnigeno* 
grams ^ the neck showing anterior di placement 
of the trachea and also after the ingestion of a 
banutn mixture to outline the position and hape 
of the esophagus 

j The operative technique is discussed 
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HYPERTROPHIC CRICOPHARYNGE^VL STENOSIS' 

\\ ILLI \M L W \ rSON, M D , r \ C S , w-u TUnOrRIC Y IJ VNCROIT, -M D , I \ C S , 

NHw \oRK, Vm VoRk 


I N ihe recent literature, attention has been 
directed to benign disorders of the upper 
esophagus resulting in d\sphagia and mal- 
nutrition Ihis Upe ot dtsphigia is usually the 
result ot unstable emotional states, malnutrition, 
and anemia esiiecially that form of anemia asso- 
ciated with glossitis, vitamin deficience, achlor- 
h> dria, and splenomegaly It is gencralU believed 
that the upper and lower ends of the esophagus 
are normally in a state of tonic closure and that 
tire usual cause of benign spastic dysphagia is 
some neuromuscular dysfunction Vt the en- 
trance ot the esophagus the comparalu cly powe’^- 
lul cncophary ngeus muscle is responsible for its 
tonic closure Branches of the glossopharyngeal 
(ninth cranial nerve) and the vagus (tenth cranial 
nerve), together with some libers ot the cervi- 
cal sympathetic system, lorm the pharyngeal 
plevus, which in turn innervates the constric- 
tors of the pharynx as well as the pharyn- 
geal mucosa Therefore the cricopharyngeal 
muscle is subject to both sensory and psychical 
stimuh ^.nv senes of sensory stimuli, if continued 
to a point of causing irritation of the mucous 
membrane, would therefore set up a vicious 
cvcle, as would also psychical stimuli resulting 
from severe emotional reactions 


Ilyjvcrtonieitv, spasm, or inefficient relaxation 
(achalasia) may lead to passive congestion, edema, 
round cell infiltration, hypertrophy, ami degen- 
eration of muscle fibers, and finally^, fibrosis It is 
significant, howev'er, that long standing so called 
cardiospasm of the lower esophagus does not lead 
to muscular hy pertrophy of the cardiac portion of 
the esophagus 

We have had the opportunity of examining and 
operating upon a patient who presented a benign 
tumor of the cncophary ngeus muscle due to 
hypertrophy and degeneration of its fibers, to- 
gether with intracellular edema, probably as a 
result of a long standing neuromuscular dysfunc- 
tion Our pre-operative diagnosis was incorrect 
in that w e expected to find a parathy roid tumor 
or an atypical thyroid tumor encircling the esoph- 
agus With the tumor exposed, we believed it to 
be an inoperable neoplasm and, thinking to 
afford the patient a certain degree of palliation, 
carried out what we believe is a new operativ'e 
procedure The patient is now alive, well, and 
symptom free, 20 months after operation Pre- 
operative data and postoperative follow-up are 
complete, and as material was obtained for micro- 
scopic study, we beliexe that it is justifiable to 
report this case in some detail, hoping that our 





Fig I 

Fig I Pre operative lateral view of the neck showing 
Uie smooth mound like swelhng m the midline It was at 
oist thought to be of thyroid gland origin 
, ^ Roentgenogram showing the smooth funnel 

naped narrowmg of the esophagus opposite the level of the 


Fig 2 Fig 3 

fifth and sixth cervical vertebn 
rig 3 Diagrammatic sagittal section showing the 
esophageal obstruction, tracheal compression, and thv- 
roid prominence which were brought about by the nost 
cncoid tumor ^ ^ 


I rom the SurticU Service ol the Bifth Vvenuc Hospital Dr T \V liancroft, Director 
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Fig 7 \ and B, Postoperative roentgenograms after ingestion ot banum, sho.ving the increased width 

of the esophageal lumen and its lateral position 


both lobes ot the th>roid were mobilized Alter consider- 
able careful dissection, it was decided that the tumor 
vas inoperable and it was incised longitudinally along its 
left lateral border down to its mucous membrane which 
then bulged through the incision On cut section, it was 
about I centimeter in thickness and it looked and telt 
like cartilage \ piece of this tissue was removed for 
biopsy purposes and a irozen section was done V Levine 
lube was passed through the esophagus into the stomach 
Both lobes of the thyroid were then replaced and a wick 01 
gauze was inserted on each side and a routine closure was 
done without incident (Figs 3, 4, 5) 

The material removed at operation lor microscopic e\- 
ammation was descnbed by Dr C Zent Garber as follows 
‘Macroscopical eaaramation of the specimen removed at 
operation measured 7 by 3 by 3 milkmeters It was of a 
yellowish pink color, smooth surfaced and quite him 
Microscopical examination showed a bordvr of dense 
hbrous tissue surroundmg some small blood v tssels \dja 
cent to this there was much stnated muscle The hbers 
stained a dull pink, the cytoplasm was granular, the cell 
outline poorly marked and the nuclei stamed poorly No 
tumor cells or mflammatory cell reactions were seen Fur 
ther sections showed some degeneration of muscle fibers 
and some fibrous and adipose tissue ” 

The postoperative course was stormy and complicated 
by acute embolic nephritis, right otitis media, nght mas- 
toiditis, and an operative paralysis ot the left recurrent 
laryngeal nerve Her convalescence was slow but she was 
discharged from the hospital much improved 37 days after 
the operation 

Postoperative X-ray films after the ingestion ot banum 
paste, have been taken penodically and show (Figs 7a and 
b), that the esophageal lumen is somewhat enlarged and is 
wcated to the left of its pre operative midline position On 
fluoroscopy the banum is seen to pass through this area 
wuthout delay 

The patient has made steady progress and is now robust 
and healthy The neck mass has largely disappeared 
(Fig 8) Her \ oice Is somewhat less huskv , although the 



Fig S Postoperative photographs ot neck. 


lelt side of the larynx is still partially paralyzed. She 
eats a full diet wathout any difncultv 

SUiliLtRy 

Our findings, operative procedure, and results 
bear a stnking similanty to the condiUon which 
Rammstedt first descnbed in reporting his opera- 
tion lor congenital hypertrophic pjlonc stenosis 
Bougienage in this case was attempted but the 
pathological condition found at operation showed 
clearly why adequate stretching of this area would 
not have been possible 
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■Dje procedure de-cnbcd has not been reported 
previously as far as wt have been able to learn 
/roin a review of the available literature 

\OtE-— D J mes B Woods o( Gene al 
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COMBINID ONE SIVGE Cl OSLO METHOD I OR THE TREAIMENT 
OF PHARYNGEAL DIVERTICULA* 

flfO'ftS \ SHtILOW MD hACS P»i adelphu Pr vsvlvama 


W ITHOUT using too manj cumbersome 
dtfimuons and honng classiGcaiiotvs the 
writer nevertheless deems it necessary 
to an-ange pharyngeal diverXicuia in definite 
groups based on the literature to which he has 
had access, and on his personal operalne etpe 
nence m 70 ca«cs Clarity of dehmlion usualK 
promotes the advancement of any subject The 
time has come for more accurate cfassincauon of 
the 90 called puUton esophageal diverticula 
which really anse m the pharynx and should 
therefore be named accordingly pharyngeal di 
V erticula There are no recorded cases of true 
pulsion diverticula of the esophagus Hie cases 
recorded as diverticula of the esophagus anse 
either opposite the bifurcation of the trachea or 
at the tower end of the esophagus They are not 
puUion in origin but result from pen esophageal 
inflammation and are therefore traction diver 
Ucula They ate mentioned here to emphasuc 
their difference in etiology from the puhion pha 
rvngcal diverticula 

llIsTOKk Of FlIAtlVNCeAL DIVERnCVL-A 
These divcrlicuUare usually mcorrectlv termed 
m the literature esophageal (Killian Jamison 
and Moynihan) There is no doubt that credit 
for the t rst observation of pharyngeal diverticula 
belongs to Mr Ludlow He fumi hed lUustra 
tions and an accurate description of Ibis then un 
known condition to Dr William Hunter m the 
vear of 1764 Later descnptions were made by 
Monroe m 181 1 and by Sir Charles Bell in 1816 
The name of Mattht u BaiUie is also associated 
with an early description of this condition 
\bout 1850 Kluge had the idea of extirpating 
the sac Nichaus in 1S84 \ is the first to ex 
tirtiale the sac 

The common method of treatment had been bv 
b ugies As earlv as 1848 Dcndy attempted to 


obliterate diverticula bv means of caustics Id 
1871 electricity m the forni of faradijation was 
os^ by Watdenberg It is now obvious that 
since the year of 1848 these pharyngeal pouches 
were not as common as we have been led to be 
lieve Furthermore it would seem that some of 
these ancient plans of conservative treatment 
have survived even to the present day 

The postmortem examination of Wliitehcad $ 
patient reported in 1801 showed that the pha 
ryngcal pouch consisted of all Uvice coats of the 
pharynx and was observed at the junction of 
the phary nx and the e .ophagus This is contrary 
to the Mlicf that all 0! these pouches ansc as 
herniations of the mucous membrane While it 
IS difficult (0 believe that a hernial sac can con 
tain all of the musculature which makes up the 
farent structure the writer has had a similar 
case In the reporters case the wall of the sac 
consisted of all of the coats of the pharynx The 
pouch however di 1 not arise from the junction 
of the esophagus and the pharvnx but at a 
much higher level from the lateral wall of the 
pharvnx 

While S J Mixter m iSqa ha 1 cut into one 
of these (louchcs and had remove 1 cn ugh of the 
sac to make the esophagus a straight lube from 
the <!por up his operation was apparently not 
one of deliberate extirpation of the sac After 
reading both reports carefuUv the w riter believ es 
that the operation performed bv W Joseph 
Hearn m 1896 and reported m 1899 was the first 
deliberate extirpation of the sac in the United 
States Hearn s operation was performed in the 
Jefferson Ho pitaf 

Girard of Berne in 1896 dceplv impressed b\ 
the mortality of the operations that had preceded 
his two cases le iscd a technique with wh ch to 
tnvaginatc the sac without opening into the 
esophagus This method of treating the sac has 
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beeu used by Albert Edward Halstead J B 
Murpby, A D Be\aii, and others. 

Hemy- T Buthn’s contribution in 1S9S added 
\er\' httle to that aheady promulgated by his 
predecessors His technique did not differ from 
Barrow's techmque e-rcept that he used sdk 
sutures mstead of catgut 
In I goo, Richardson reported a plastic opera- 
tion on the esophagus below the phaiyngeal 
pouch The writer can find no other recorded 
cases in which this procedure was found necessaiy 
A disUnct contnbution to this subject was b> 
A Bois Barrow m 1905 Barrow used a bougie 
in the pouch durmg the course of the operauon 
This does not differ m prmaple from our present 
plan of treatment e\cept that we now use the 
esophagoscope mstead of the bougie m order to 
faalitate identification of the pouch Barrow's 
method of treatmg the neck of the pouch does 
not difier from our present plan He reflected 
back the muscle at the neck of the sac and hgated 
the mucous membrane mside of the reflected 
cuff then, by stitchmg oter the muscles of the 
hv-pophary'ns, he buned the hgated mucous mem- 
brane 


Smce these earh cases, many operations tor 
the cure of phaiyngeal di\ erticifla hat e been ad- 
vocated These operations mat be classified as 
the one and two stage operations Here, nothmg 
but extirpation of the pouch is considered be- 
cause the writer has performed no other opera- 
tion for the cure of pharjngeal diterticulum 
It IS the behef of the reporter that all opera- 
tions of extirpation of the sac were one stage 
procedures until igro when C H Mato per- 
formed and adtocated extirpation m two stages 
m order to avoid the possibilitt of a neck infec- 
tion descending into the mediastmum The tech- 
nique of the two stage operation was developed 
o> E S Judd and C H ilato until the latter, 
1923, could report 74 two stage operations 
unth but 3 deaths The two stage operation has 
^en adopted b} Charles Gordon Hevd, Frank 
H Lahev , Eugene H Pool, and Dv manv others 
Lupke, m 1921, reported that he had operated 
upon 39 cases b\ the one stage method of extir- 
pation ot the sac There were 2 deaths r trom 
niediastimtis, r trom hemorrhage 
In the last analv sis, the surgeon must be guided 
h'ri expenence Thus far the writer has 

had no reason to abandon the one stage opera- 
tion Bensaude, Gregoire and Guenau-x, in igja 
^ discussmg the atatisucs compiled b\ DeWltt 
titetten, note that the mortahty between rgac 
j™ igcg 13 lo,\er than between iSSo and igcx 3 
these three authors think that the tear of inlec- 


tion of the cellular tissues of the ncck ana of the 
mediastinumarewithoutmuchfoundatian. These 
authors have collected reg cases with one stage 
operations- In this series, there were 12 Ocaths 
of which 3 were caused by septic cellulitis o: the 
neck. In 23 cases, there had been more or less 
prolonged suppuration of the pen-esophageal cel- 
lular tissue. These complications became rarer 
as operaUv e technique improved (Bens-ude. Gre- 
gotre and Guenaux). 

Moymhan, in his scholarly analysis of this suo- 
ject m 1027, has insisted that tnese pouches ^re 
from the pharynx and should be called pha- 
ryngeal.’ 

THE SITE OF ORIGIX OF PEAEY2tGE.vi DrVXSnCfX-t 

For many years it had been almost univcrsally 
accepted that pharyngeal diverticula arose from 
Launer’s triangle. This behef persisted until igcS. 
when Killian wrote his epoch making article on 
the anatomy of the esophagus and pharynx. 
Kilhan, not bemg satisfied witn the previous 
dissections done by Luschka and later on by 
Launer resolved to study the region of the hypo 
pharynx and the esophageal orifice. 

Much or Kiiban s labor had gone lor naught 
uncd Sir Berkeley Aloynlhan investigated the 
subject m 1927 In his article, Moymhan cor- 
rected the erroneous behet that pharyngeal eo 
verticula arose trom Launer 5 triangular area. 
He pomted out that Laimer's tnangiflar are,, is 
situated below the lower border m the crico 
pharyngeus muscle of the pharynx. He empha- 
sized the fact that oivemcula did not anse in 
Launer s triangular area by staring that mere 
were no recorded cases onginatmg in rfite area. 

Ki llian further demonstrated another possible 
area for the ongin of the pharyngeal di.ertlcula. 
He showed tne presence of a defect below me 
cncopharyngeus muscle. He callca this defect a 
sht This sht 15 below me cncopharyngeus mus- 
cle and above the esophageal fibers ''Kilhms 
description is as follo'vs. The sht mat ~e see 
on each side between the pars fumL-formis and 
the circular fibers of the esophagus is a verv im- 
portant area. Here In this slit the recurrent nerv c 
passes through to divme into the anterior aau 
posterior branctes Kdlian makes no mention 
01 this area in its relationsoip to diverticula of 
the pharynx. It is quoted here facc-use 0: the 
V ork recently reported by Moynihan on cLssec- 
uons made by J K Jamison It is became q> 
this o.nginal work doae by KilLan and cominr.ea 
fay Moymhan, mat we are atteaiDmig to estab- 
lish in this sencs 01 cases me relat.ve^.re?3_cr.cv 
ot this site lor the orgin of pharyng&J civ etncula. 
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KjUian s studies demonstrated that the lonermosi 
bundle of the inferior constnclor muscle nlu^he 
calls the sUn^ bundle of the pars fundi formis is 
the chief closing muscle of the esophageal open 
ing In the state of contraction it presses the 
opening of the esophagus together and holds it 
again t the cncoid plate thereby producing a 
crescent shape ssith the concauty fornard In 
his text and b> photograph he lurther points out 
the induence of the cncopharyTigeus muscle in 
the production of pbaryTigeal diierticula 

Tne obseri auon of Jamison tv Kite not onpnaf 
certainly has crystallised our hnonfedge o? the 
subject He obseri cd not only the inferior branch 
of the recurrent lary ngcal ner% c but also a branrb 
of the inferior thyroid artery and tcm and a bun 
die of lymphatics passing through ibis hiatus 
This anatomical obsers ation of Killian and Jami 
son explains the symptom of hoarseness which 
was present in 9 of our patients LiLewise it 
explains the presence of hoarseness which tem 
poranly followed 2 of our operations A cunous 
fact concerning the posloperalix e hoarseness was 
that It was not apparent immediately after op 
cratiOD but came on gradually after the fillh day 
The hoarseness m both cases fortunately cn 
lirely disappeared 

That this slit is not an uncommon site for the 
ongm of a dixerUculum is further empbasued by 
the frequent presence of a branch of the inferior 
thyroid artery crossing the fundus of the sac 
\\e haxc had occasion to ligate this sessel in at 
least ts fer cent of our cases tte bebese that 
the deformity of the fundus of the sac as shown 
by \ ray pictures (see tig 1) is caused by the 
entrance of a branch of the inferior thy roni artery 



into this sht If this be so this supjiosedly un 
usual site of ongin for dixerticula would proxe 
to be a common one for the ongin of phatvreeal 
diverticula 

The presence of a double diverticula (see Fig 
2) could be explained by the presence of a laiger 
branch of the inferior thyroid artery which wa 
too lesutant to yield with the sac and conte- 
quenlly bifurcated the opening at the neck of the 
sac Indeed it is our belief ^ac a diverticulum 
can arise from any portion of the phary nx which 
IS perforated by a branch of the inferior thyroid 
artery (sec f ig 3I This belict is fortified by the 
origin of a diverticulum much higher than the 
cricopharyngeus The defect of the oblique 
bbers in the posterior lateral wall of (he infcnor 
conslTi tor muscle appeared as though it had 
been punched out with an instrument The sac 
V as covered \ ith a thick muscular coat— the only 
divcrUcutum in this wiiccuon which ha I a mus- 
cular covering The \ ray and bronchoscopic 
studies contirmtd this high ongm of the sac 
Dr Manges reported a rather large diverU u 
[um onginating a bttle higher than the aicra(,e 
apparently just below the larynx Because 0/ 
the unusual covering and high origin I per 
forme! a two stage operation The second stage 
consisted not only of the remo al of the sac but 
also of the repair of the phary ngeal defect 
Bnttly true pulsion diverticula have been ob- 
served by us to originate in one 0/ three areas 
(i) They have arisen most frequently in our ex 
pcnence from the commaal} desenbej area 
above the cricopharyngeus muscle either oa the 
left or oa the nght side more frcqueitJy oa the 
left In 4 of our patients the {wuch onginaled 
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from the nght side of the pharynx ^ n Jf peaS upon the acUon of the 
place in the order of frequency for of P Analyzing ^these two accepted ^y=i^ 

\ht diverticula in this senes, ^as *e ^ U facts, it would seem that a ready evpl^a- 

Jamison area This is on the Posterolateral wU begmmng of hermation m the phar- 

of the pharynx, below the oncopharyn eus a ^ muscular weakness at one ot 

above the circular muscle fibers of the P j (-be vulnerable points already descnbe 
Through this ^eak area the inferior ^ this manner, the further progress of 

, 1. -c „,fpr,nr thvroid artery j^^j^^tion is stimulated by each act otswal- 


tms ^eas. aicu, - 

nerve, a branch of the inferior thyroi 
and a bundle ot lymphatics pass n „ 

more than 35 per cent of the PO*^ , 

(3) The location least frequent [or the 
the diverticula has been through the o P, 
tion of the inferior constrictor iposcle, a 
another branch of the infenor thyroid artery 


^“^.^g^enment it has been demonstrated that 
at the beginnmg of degluUtion there is a sudden 
nse of pressure, the result ot a qmckly actmg 
force resident m the mouth or pharjmx m con- 
sequence of which the hqmd foo^ are rapidlj 
shot doivn toward the end of the esopha^a, 
peristalsis playmg no part m the process T e 
nroof of these statements was furmshed by 

aside from the neuromuscular oo-orchnatioii 01 luv , jj. ^^s found as a result ot many ex- 

pharynx and the esophagus, inust be con nenments by the aid of esophageal and pharyn- 

in a careful analysis of the physmlogy , „gg^f balloons connected with tambours, that the 

lowing The act of deglutition dmers or q nharvmgeal and esophageal pressure was simm- 

and for sohds The phenomena observed m swal P j^g^ Squids were swallowed From this 

lowmghquicLismamfestedbyarapidn^^^^^^ N. . . 


PHYSIOLOGY 

It would seem that some other factor or factors, 
aside from the neuromuscular co-orchnaUon ot tne 


lowmff UqUlQS is mamicacwM. - --jr 
pressure within the pharynx, which is , 
mstantly followed by a projection of me q 
with great force into the esophagus ’ 

the course of swaUowmg sohd food, mere 
temporary arrest of the bolus of foo m 


taneous w hen hqmds were sw allow ed 
It was inferred that hqmds were projected or 
shot down The pharjmgeal and esophageal 
balloons are both compressed at the same instant. 

These facts demonstrate that deglutition con- 
sists of tw o phases 
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I I 4 Is td t 1 m Sb gtbe ( « 
1 ca cm ma a a ;^aryne a\ d crtcul m \ d i t 
po ch tb n g 1 ntics lo it b w 


t A rapid rise of pressure in the phar>nT as 
a result oi which liquid or semi bquid fo^s are 
suddenly shot down to the lower end of the 
esophagus 

2 A pensultic contraction of the musculature 
oi the canal which acting as a supplementary 
force carries onward any particles of food in the 
canal and forces the bolus through the esophago- 
gastric onhce which is now opened h> a relaxation 
or inhibition of the sphincter cardiac muscle 
The immediate cause of the sudden rise of pres 
sure was shown by Meltzcr to be the contraction 
of the m>lohvoid muscles These muscles are 
probablj assisted in their action b> the conUac 
tion of the h>oglossus muscles as well as the 
tongue itself 

SiilPTOUS Of DllERIlCiax OF THE P1IARY^^ 

I D>sphagia is the most common sjmptom 
of diierticula of the pharjnx The d> phagia 
\aries from absolute mabihtj to swallow liquids 
or solids to a relatnelv small degree of incon 
\enience in swallowing In the beginning when 
the pouch IS small the indiv idual is able to swal 
low after the pouch is filled but as the pouch 
increases in size it frequentl> assumes a position 
bet\ cen the esophagus and the \ ertcbral column 
so that when the pouch IS tilled it presses on the 
lumen of the esophagus to such a degree as to 
render s allowing utterlv impossible 


2 \omiting is a prominent sj-mptom Re 
gurgiUlion of food from a partiallj filled sac is 
frequently an annojmg condition This \anes 
from immediate regurgitation as soon as the sac 
IS partially filled to regurgitaUon a number of 
hours after eating Indeed stagnated food re 
gurgitated at night often produces chronic 
bronchitis In fact one of the first sjroptoms 
complained of b> the patient is regurgitation of 
undigested food mixed with salua 

j Man> patients complain o{ nois> dcgluli 
lion This symptom IS commonli so annoy in as 
to cause the patient to eat alone A number of 
patients of the writer never ale m the presence of 
others or m public One patient waited to eat 
until the rest of the family had dined 

4 Hoarseness IS not an uncommon symptom 
Nine patients in this senes complained chiefly if 
hoarseness 

5 A tumor occasionally in the neck may be 
palpated This ign was present in s patients of 
thissenes Invariably agurglings nsalion could 
be detected beneath the finders when the patient 
swallowed 

While the svmploms desenbed when present 
are helpful in leading one to su pect the presence 
of a diverticulum the diagnosis is invariably 
made during \ ray or fluoroscopic examination 
Willie the report of the roentgenologist s findings 
may usually be accepted as conclusive uncer 
tamly arose in 3 cases of this senes because of 
distortion of the fundus of the sac (see Fig 4) 
The question was settled conclusively by the 
csophagoscopist One patient had a caranoma 
m a ph-iryngeal pouch another had a pharyn 
goal diverticulum Subsequently resection of the 
hypopharynx and cervical esophagus sho cd a 
caranoma in the fundus of one sac This patient 
lived for 3 years following the operation The 
other sac was distorted by adhesions and a 
branch of the infenor thyroid artery and was 
not malignant 

PROGNOSIS 

The question of moitahty in divciticulum of 
the pharynx has undergone a revision in recent 
years Now diverticula of the pharynx are rec 
ognued early The sac docs not reach the di 
jnensions that were observed in our early senes 
of cases consequently now the patients physi 
cal condition when operation takes place is much 
letter than formerly U was not unusual in our 
early cases to resort to gastrostomy preceding 
the operation for diverticulum (For early pro- 
cedure sec the onginal paper by Chevalier Jack 
son and the author ) We hav e not done a pre 
bimnaiy gastrostomy on the last 50 patients 
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THE ilORT.VLlTV Oi V VEUOUS TYPES 0£ OPER.VT10N 
Much IS said, bj those ^Yho advocate the two 
stage operation, ot die high mortality due to 
niediastuiitis nlnch lolloivs tlie one stage opera- 
tion Where this opinion had its origin, Y\e do 
not know, nor lia\e we been able to find anv 
record of Uie high death rite ilue to nicdiastimtis 
in recent years CertainK, it has not been a 
complication in any of our cases We behcee 
that mediastinitis should not occur any' more Ire- 
quently in the one stage operation than m the 
two stage operation The easy access to tlie sac. 
Its rapid separation from the lateral and pos- 
terior wail of the esophagus, is onK possible when 
an esophagoscope is in the sac Ihe esophago- 
scope lb of iiwaluable aid until tlie neck of the 
sac IS reached, then it is temporarily withdrawn 
Secondary hemorrhage is otten quoted as a 
comphcation of the one stage operation This is 
without foundation in our evpenence We have 
not had any secondary hemorrhages in any' of our 
phary ngeal di\ erticuia In 1926, a death occurred 
due to secondary' hemorrhage Tins mortality 
was not m a case of pharyngeal pulsion diverticu- 
lum but it occurred in a patient suffering with a 
traction diverticulum In this case, part of the 
pharyngeal wall was purposely resected This 
patient is not reported in this series, as it is not 
a case of pulsion diverticulum 
Recurrence of the sac occurred in 2 patients of 
this senes In 1 patient, 67 years of age, tliere 
was a double diverticulum which involved prac- 
tically all of the lower lateral pharyngeal wall 
We believ e that this recurrence could have been 
avoided if a longer interval than 6 months had 
elapsed between the removal of the first and sec- 
ond pouch The second recurrence was in a 
patient in his late sixties with a very poorly 
developed musculature of the pharynx This di- 
verticulum arose from the Killian-Jamison area 
Both patients have been re-operated upon by me, 
and there has been no recurrence in 10 years in 
the first and 3 years m the second case 
Pulmonary comphcations not infrequently fol- 
low the operation Many of these patients have 
a pre-operative bronchitis as a result of over- 
flowmg of the contents ot the pouch into the 
lary’nx There is a spillmg of the foul contents of 
the sac, usually during sleep, and this infected 
liquid flows through the larynx into the bronchi, 
so that clinically, bronchitis is often an associated 
condition One of our two fatalities m pharyn- 
geal diverticula was due to a diffuse pneumonia 
Renal comphcation was responsible for the 
other death, the patient, 67 years of age, dying 
of uremia 48 hours after operation 



fig 5 Vtresiv of the esophagus The barium had been 
inlrMuccd into the low er end of Uie esophagus through a 
{,ablrostoray 

Temporary phary ngeal fistula occurred in 5 ot 
the early cases This has been obviated in sub- 
sequent cases by an improvement in our tech- 
nique 

Wound infection as a comphcation has been 
noted to occur in those patients in whom the 
omohyoid muscle had been sutured We now di- 
vide the omohyoid muscle only when such divi- 
sion IS necessary m order to prev'ent trauma to 
the sac during its delivery When it is necessary 
to divide the omohyoid muscle, it is not sutured 
We have now considered all the immediate and 
remote complications associated with our one 
stage operation 

We beheve that the 2 deaths reported in this 
senes rmght have been av'oided if intratracheal 
ether anesthesia had not been used We have 
disconUnued its use and have substituted ether 
anesthesia by' rectum The last case was done 
under avertm anesthesia 

We are not in accord with those who beheve 
that the two stage operation for diverticula m- 
dicates recent surgical progress, because the two 
stage operation is supposed to ehmmate me- 
diastimtis as a postoperative comphcation Me- 
diastinitis has not been a comphcation m any of 
the 76 one stage operations performed by' us 
The writer adnuts that the two stage operation, 
as it IS done today, far surpasses the older meth- 
ods of treatment, by eliminating most of the 
dangers of the one stage operation as it was done 
m the past The two stage operation is not logical, 
because, masmuch as tbe diverticulum is a herma 
of the pharynx, no effort is made m the tivo stage 
operation to repair the pharyngeal defect This 
operation simply removes, in the first stage, the 
redundant sac, and, m the second procedure, the 
secreting mucous membrane of the remainmg por- 
tion of the sac The very basis of the cure de- 
pends upon traction on the pharynx which fre- 
quently distorts this structure as well as the upper 
porUon of the esophagus, obhteraUon of the pha- 
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r>nge3l opening at the neck of the sac b> scar 
tissue rather than b> surgical repair as is done 
in the ore stage operalion 
One ivritcr caution* those who coiucmplate 
doing the two stage procedure of the strong 
prohahditi of entering the sac during the dis- 
section necessary for the separation of the sac 
from the esophagus again he uarns the operator 
of the probaDilit> of entering the sar nhile free 
mg it at the neck again he cautions (he o{ierator 
not to enter the sac iihite suturing it to the 
mu cic m the inasion If he accomplished the 
deliverv of the sac and its h\auon uiUiout per 
foration other complications ma) be antiajiatcd 
Angulation of the pharjns ma) cause complete 
atre«a Necrosis of the sac ma> follow distention 
The neccssit> of postopcratiic passage uf bougies 
ma) ensue for at least a )ear Miih the c com 
plications as possibilities and occasional recur 



I g y Sh n th th «k dtfa t leil 

lb) d gU d. Tl stpivai. s< 5W ihe pi h U 
mi Ung lb f ncl A b ant esxl t ss- 

t, ih f nd / ti ijc 


rcnces following the work of one of the great 
surgeons m this countr) ati> operation for di 
lerticulum of the phar)nx should be considerel 
a senous one 

There is no doubt that the two stage operation 
IS (he operation of choice when the surgeon cither 
discards the aid of the escphagoscope or when 
the aid of the escphagoscope is not aiailable 
This fact IS strong!) emplnsizcd b) the pathetic 
condition of two patients who were operate] on 
b) the one stage operation without the aid cf 
the escphagoscope Both of these patients were 
o(>eraUd upon outside of I hiladelphia These 
patients were idmiKed to the Sroncbuscopic 
Cbnic both had atresia of the esophagus 
One had paraljsis of the recurrent Iar}figeal 
nerve fn one of the patients a portion of the 
esophageal i all had been evcised and the pha 
r)ngeal pouch was not touched (fig 5) The 
\ ra) picture show s absolute block of the csoph 
agus The barium bad been introduced into the 
lower end of the esophagus through a ga iros 
torn/ bstuia The writer di I a reconstrucUie 
operation on the esophagus if each of these pa 
lients nth the ai I of the cstphagi e pi i hich 

as mimluccJ through the mouth an I the gas 
Irustomv fistula Dr Louis 11 Clerf assisted in 
these procedures Both patients ire n » si all 
ingsati factonl) 

lie belieie that the oj eratjon 0/ choice is the 
one which at its completion lea es the phar>nx 
an I the esophagus in their normal j isitions not 
angulate 1 not stencsed This operation shoull 
not onK remove the rclunlant sac but npair 
the defect in the phanngeal lai) In the ileal 
operaUin ilangcr of ruf turing the sac either in 
freeing it from its be i r separating it at the 
neck IS reduced to a minimum b) the aid of the 
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rig S The various steps m the operative procedure 


esophagoscope (Fig 6) The operation to be se- 
lected IS the one which eliminates the risk ot 
penetrating the sac during its fi\aticm 
muscles in the incision We believe that all o 
these desiderata are combined m the one stage 
closed operation with the aid of the esophago- 
scope 

This procedure was first advocated bji Jackson, 
and he, m conjunction with Gaub, reported 2 
cases in 1915 Since then, the writer has entirely 
modified the surgical technique The operative 
procedure which has been described herein is not 
Gaub’s technique, but one which was devised by 
the writer 


TECHNIQUE AT OPERATION 

Under rectal ether anesthesia, intratracheal or 
avertm, the patient is prepared in the usual man- 
ner and an incision is made on the side on which 
the sac presents and along the anterior border of 
the sternomastoid muscle (Fig 7) The incision 
IS to reach from the level of the hyoid bone to i 
inch above the sternum and is to pass through 
the skin, platysma, and deep fascia, exposing the 
antenor belly of the omohjoid muscle This 
muscle may be divided transversely, or retracted 
With this incision the external jugular \ ein may 
be exposed, and if it is, it should be dixided and 
tied The common carotid arterj^ and the internal 
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jugular \em arc now exposed and rclracted out 
ward If the thyroid gland is decidedly enbrged 
it IS sometimes necessary to ligate and cut the 
superior thyroid artery The trachea and the 
esophagus mlJ be found to be encased in a com 
nion sheath which is to be incised exposing the 
esophagus m the posterior part of the wound and 
the trachea anteriorly After this metson has 
been made the trachta and thyroid are then 
retracted toward the raidhne 
The esophagoscopc is miroduced by tbecsoph 
agoscopist The sac is emptied by aspira 
tion thereby a\oidmg expressing the contents 
into the larynx The intenor of the pouch 
and the loner pharynx are then painted with 
an antiseptic solution The csophago cope is 
then introduced into the fundus of the diver 
ticulum and the sac iransilluminatcd then the 
esophagoscopist rotates the sac into the wound 
{Fig 8 A) The sac is grasped with intestinal 
forceps and drawn upward and outward (Fig 
3 6} The esophagoscope is (hen withdrawn 
from the pouch Toe sac is then freed to the 
junction of the divetucuJum wath the phaoTta 
(Fig 8 C) Care must be exercised to free all 
muscle fiber from its neeb The neck, of even the 
largest diverticulum is seldom one half inch m 
diameter A neck larger than this usually means 
mcomplete dissection The sac is then transfixed 
at its junction with the pharynx wath a small 
intestinal needle carrying No i chromisized cal 
gut ID much the same manner as a bemiaf sac 
IS transfixed (Fig 8 D) The neck of the sac is 
severed close to the pharynx (Fig 8 E) The 
stump IS caulenzed with pure phenol (Fig 8 F) 
After uansfixation ligation and amputation the 
^tump IS invaginated wath two mattress sutures 
of No I chromuucd catgut one above and one 
below the stump (Fig 8 G and II) These su 
tures penetrate only the submucous coat of the 
pharynx This invaginated area is then covered 
by suturing together the cncophary ngcus and the 
inferior constnetor muscle If the pouch ongi 
nates at Rilban s sbl the cncopharyngois and 
the upper circular bbers of the e^pbagus arc 
united (Fig 8 I and J) Here care must be 
exerased not to include the inferior laryngeal 
nerve During this procedure of muscle r^ir 
the esophagoscope is in the esophagus This de- 
tail is absolutely necessary in order to i^viate 
stricture at the esopbagop^ryngeal junction If 
this precaution be followed none of the patients 
wall require subsequent dilatation of the esoph 
agus 

The incision m the neck is closed in layers no 
drainage being used except a small piece of rub 


her tissue or cell siU^ placed beneath the deep 
fascia 
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SUSIXtARV 

1 la a senes of 76 pharyngeal diverticula all 
operated on by the one stage method there were 
2 deaths 

2 Seventy four patients had complete rccos 
cry 

3 None of the cases was compheated by 
israasuniua 

4 None 01 the cases required postoperative 
esophageal dilatation 

5 Ine use of the esophagoscope prevents an 
gufatioQ stenosi and atre la uf the esophagus 

6 Hoarseness is often a chief complaint 

7 There are a areas of the pharvnx from trhich 
diverficuht may arise 

8 The one stage method of operation is the 
reasonable method of treatment 0/ puLion di 
verticulaof thepharyn^ 

9 The result depend upon rational surgical 
procedure and accurate approximation of Ussues 

VDDITIONAI. NOTES 

Moytuhan (Surg Cynce A Obst \ol 54 
1932) bebe es that there is no need for operations 
in two stages He has operated upon 15 cases 
aid has never had any difficultv in obtaining 
healing by first mtention 

Toi^{\nn hurg YoJ 97 1933) savs That) 
years ago the mortality was very high with the 
one stage procedure but in the last s years 60 
cases have been recorded with a mortality oS 
Ooi} X 
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Fig i biho Mng<li\Lrtii.ulvim 01 URtlin \oti pri,5Lntc 
01 cilhtti.r m urtthra 


PtU, quoii-d Ijy Iloki\ (iqoo), st ite-. tli it llic 
diierliculum m his c.iau isas due to a congenital 
slncture of the urethra 

Walts (iQOO) CNpresbCa the lollowing opinion 
as to the origin ot urethral di\ erlicul i ‘bincc ac- 
quired true dnerticula ire usuilK the result ol 
obatruclion to unnalioii, we should e\pecl such 
an obstruction to be in import ml factor in the 
torniation of urethral dietrticuli in earU hie 
Such obstruction in childhood or inira-utenne 
hie nia\ be due to adhesions 01 the prepuce to ex- 
ternal meatus, a congenital narrow mg of the pre- 
putial orifice, or a congenital stricture of an> por- 
tion ot Uic urethra ” 

He then discusses the \al\e-hke structures 
which occur in the urethra m certain cases and 
stales that the\ may constitute a cause of ob- 
struction He notes that onl> m 2 of the cists 
which he studied (Hueler and Schlueter) could 
the formation of the duerliculum be ascribed to 
'al\es m the urethra In these 2 cases, at opera- 
tion, a circular vaKe was found at the outer e\- 
Iremitj or diverticulum 
He adds that in the case of Hendriks/ a \alve- 
hke structure was found which was apparentl> 
only a thickening of the urethral wall Vlso, m 
some casts the valves mentioned as occurring at 
the anterior and posterior extremities of the di\ er- 
ticulum are merely secondary formations due to 
undermining of the urethral wall by the dix'erticu- 
lum as It increases in si/e Bokay (1900) sub- 
stantiates Watts’ theorj’ and states that the 
valves in one of his cases were formed in this man- 
ner Watts has found that such x alve-hke struc- 
tures are often present in acquired diverticula, 
resulting from perforation of the urethra 


Daciuci !um ct uivtl ra. 



5\*n sutaved 


li), 2 1, lln. (lutrliculum iJ, Isolation of the sic 

Dottul lint shows point of rosection C, 1 irst row of 
through ind through sutures in place The sae has been 
amputated just ibo\ e the urethra D Second row of su- 
tures I , Suture of skin with line silk 

\ xtry interesting theory regarding the origin 
of urethral diverticula has been put torth b> 
Sutcr (1908) He bases his theory on a histologi- 
cal stud> and concludes that dixerticula of the 
urethra should be regarded as epidermal pockets 
communicating with the central wall of the 
urethra He explains the embrj ologv of the condi- 
tion as follows ‘1 he urethra originating from the 
genital furrow is eox'ered with epidermis A. 
canal is formed which occupies the position of the 
future urethral canal This canal is at first not 
closed on the side of the ventral surface of the 
future uretlira, and there is a communicating 
bridge of epithelium connecting xvith the external 
skin Normally this epithelial bridge (which re- 
mains squamous, xvhile that within the canal be- 
comes cylindrical) is absorbed ” It is the per- 
sistence of this bridge which, according to Suter, 
gixes the origin to diverticula and also to der- 
moids (Fig 3) 
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> 1 Fr m S l r / Sh wing tbe u tlh » d ibe 

BVaVgaUcT C O l 1 gutter d ed bridge Iqi 
th ii m I remain ng j Cp Ih I il b dg d sapp r ng 

4 C} tic d lauti n of the bridge gi mg n&e to u rd Ja, 

5 1 e itipl t el s e f ih p th li Ibndg 6 Dl 
at tion of th omplet ly t d br dge of rp lb I m 

5 » nse to the di e t culum D 


C%be.as (1910 after a retteu of the \anous 
tbeones ol etiology maKes the foltomng sum 
maty of conclu tons 

I The s s d abl pr b bU ty that tb se dilata 
i cm res It espe uU) s D r od lb ro (r m a d lub- 
rn e & the de 1 pne t ol th 10 s t ue st U i the 
ur thrs du to b rm 1 blood ppty pa ticuUrly 
tbe ^g> t 

slDibctse nemyi Vtiti liisturbaace b i 
a del ct 10 the d I ptneot i ibeae i ta the <o*p s 
pong % mbe g totally n ntingi (he g n fium/ac 
t n Thsea Mcepla d (k(> b> so neotepUu cl s le 
f (he (I g n ulgu(t r 

3 Tb ptcsenc fa 1 a a d laUtioo f tb u tb a 
iolytobecndrdsnadj staeGingiU 
mreb cl ct 0 with that of un lyp r )7 adf t 
ledyfrmd nthwjtofnnto 


AGE 

V levicw cd tbe htciatutc ie> eals that 4 cases tn 
whjdi paUents were less than i jear of age have 
been reported (Busdi Bokaj Cabeaas Ter 
no\sk>) howcNcr only 2 of these patienls were 
opented upon The case herein reported t as 6 
montbs o5 age thus making it the third patient 
under i jear of age who was operated upon 
It may be mteresting to mentipn that in Lou 
becks case the condiUon was diagnosed as late as 
the twenty first year although the ^mpioms 
had been jiiesent since early childhood 

The age inadcnccisgiten in the accompinnng 


Congenital diverticula of the anicnor urethra 
occur on the ventral wall of the urethra Tbc\ are 
frequently located immediatclv behind the fossa 


oaticuUns and open mth a narrower or wider 
mouth into the urethra 
Denk states that in 23 cases of congenital div er 
ticula which he gathered in the literature (.includ 
ing his own case; 14 arose just behind the fosii 
nSMCularis 7 were in the pars cavernosa (f rtbul 
bar) and 2 were in the pars bulbosa Denk ob- 
serves that the fact that the classical congenital 
diverticulum of the urethra is situated in the 
antenor portion is in accord with KauCmanns 
theory as to their ongin namely that ihej arc 
doe 1 1 a retarded establishment of communication 
between the penile and glandular portions of the 
urethra 

Dcachter slates that congenital diverticula of 
the urethra are for the most part m the pendulous 
and scrotal portions and on the under surface of 
the ureib ra 

SI2E 

Thedvvcrticjias pouches ate desenbed as vary 
ing ID size from a hazelnut to a walnut or pi eon s 
egg In the case of Hendnksa (quoted by \V atts) 
the size of the diverticulum was stated as being 
greater than tbe capacity of the bladder 

CLASSfriCATION 

Diverticula of the urethra may be classilitc} as 
congenital and acquired The congenital diver 
(icula are seen in the anterior urethra and m a 
large percentage of cases occur in young subjects 
or in ^(lenis whose history suggesting a urethral 
diverticulum dates back to early life Movat 
says that vvhen there is complete absence of an) 
history of coLc thus precluding the possibility 
that a stone has descended to lodge in the urethra 
awl vvhen there is no stricture or local Ic ion bkely 
to give n<« to a urethral or a para urethral stone 
formation or other lesions to account for the on 
gin diverticula must be considered as congenital 
Likewise we must consider as congenital the 
cases arising in infants and also in children who'C 
symptoms date to birth 
The acquired diverticula occur for the m st 
l»art in (he posterior urethra and (he cau cs uch 
as urethral calculus stneture perforation of the 
urethra resulting from injuries or ruf ture of cysts 
do not as a mie occur in childhood 

It has betn suggested by early writers that the 
congenital an 1 acquired varieties are to be dif 
ferentialeij tv the fact that the former have a 
bnuig of mucous membrane similar in nature to 
and c ntinuous with mucosa of the urethra 
V hile the latter are devoid of a mucoaa It is 
geoeraflv admitted at this time that such a dis- 
ttoebon i false since inflammatory processes 
vnlhia a diverticulum may destroy Ihv mucosa 



DIVERTICUI-V in an I'LRIOR URLFlIiOV IN MALE CIULUREN 


KiurrsaLMER. 

assocutsd pathology 
The urethral duciuculuni not mfrcquentlv be- 
comc:. the Mle of an mil unnutorv ptocos cau:.ca 
b', the sugniuoa ol the urme within U and bv 
juDtrirapuiL,! inftvlion. lln^ nuj, lead to a U;>- 
lu’ouiOpi-.i’ng oa the iurl.ice oi the J tins 

Calculus lunnatioamaa ovcuriu idiALriiLulum 
and m lie case r<.jH)rli.db\ Grubc in a chiM ol ,j 

jears, the sac conuaini.d lOJ sni dl aloacs btonta 
were prcicnl in CaLc-ai’ case 
Th» obilruclion to Uic dow of urine, *^‘dsed 
the pressure of tl'e fil'ed sac upon Uic urc ra 
luirtn, >caus to dilaUUon, inucuoti, and dcstruc- 

uon 01 the upper unnuv tract 

la U.c case-s. .’■'aich lu\e come to lutopv fdo- 
-a), 3 cases, Teri.oesh,’, rro'iLr'l, the eiiects ei 
urmare siasi-, ,\crc e idem in h>drv>-ureter, 

hvdre!ienhrosis,p>onephresis, and pjelonepnnus 
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alow cmpt>ing of the pouch, dilTiculty, a small 
stream, or the passing of urine b> drops 
In the c.ise ol Laugier-Angcr (cited b> Walts 
after Gu>on) the patient \oided normallv, but 
the pouch filled iirst and then die stream ap- 

'^*’li?ihe Gises of Hendriks? and Lot?bcck, W atts 
states that the unne was never voided in a slreaiii 
Ml the urine entered the pouch and w is emptied 
hv the pouch with the 

^Nicholson St lies that in the absence of infection 
and urinarv' obstruetioii. it is (luile possible for 
diverlieula to be non productive ot sjniptoms 
Espeeialb is this true ot smaller ones which 
reidily empty and are thus iree of stagiiiung 

urine. dlvgnosIs 

i rule the diagnosis ot diverticulum of the 
anterior urethri is rclalivel} eas> In niv case 


sVUl'TOU^ 

In some ot die cises the diverticulum <iuuld be 
enipued completely by pressure only to nil up 
again subsequently In my c.ise it possib e o 
empty d.e uiverliculum coniiiletely by the lUftO' 
duciion of a catheter into the diverticulum 1 rcs- 
sure upon the tumor in my cise discharged puru- 
lt.it fluid (urine .it'd pus) at the evteni il me uu> 
Ho.' ever, .vhen diveriiculi become inte'ctea, 
certain changes occur in d.e tumor, nimely, ine 
s' in becomes red and the diverticulum becomes 
atUched to die skin, perioralioii ot the sun 
With discharge of urine and pus soon occur a tils 
tram oi events occurnJ in try c. 3 oC^ 

Although complete retention of urine is rare, 
this sy mpiom v.as the direct cause ol the patient s 
admission to the hospital m the c ise reporlcu in 
llus paper Ihe retention is mechanical in origin 
The presence of the large diverticulum causes 
pressure upon the urethra, hence complete re- 
tention tollov 3 , 

The outstanding clinical finding m this conoi- 
tion and one .',hich occurred in every' case v/mcii 
we have studied, is a tumor of the ventral surlace 
of the penis This tumor appeared in some cases 
during unnation and in odiers is described as in- 
creasing in size during urination In most cases 
It IS noted that pressure on the tumor caused 
urine, or watery pus (m infected cases) to issue 
from the external meatus, and at the same lime 
the tumor v.ould diminish in size 
As a rule, the tumor is not attached to the skin 
and IS generally described as being freely movable 
laterally, it is not lender on pressure nor arc there 
external evidences of inflammation 
Disturbances of urmation are encountered in 
the form of mconlinence, or dribbling due to 


anienoi uiti... . 

the diagnosis .vas b ised upon the following 


1 The presence ol a soil fluctuating tumor on 
the ventral surf ice ol the pans 

3 Pressure upon the tumor was followed by a 
disch irge ol urine and pus at the externa! urethral 
oniice with a complete dis ippcaraiice of the lu- 

\^ocialed disturbances ol uriii ition, and 
fill illy complete retention of urine, iieeessilaluig 
die Use 01 an indwelling catheter 

4 Diagnosis v.as verified by urclhrograni 

0 rKOCSosis 

The prognosis in ihe-se cases is entirely de- 
pendonl upon the cvleiit of the puhological 
changes which the diverticulum lies caused in 
the upjier urinary tract through obslrueimn and 
ensuing mfeclion, and this means early diagnosis 
and eirly surgery before the onset of irreparable 
damage to the upper tract 

When the patient is operated upon before uri- 
nary stasis has caused serious damage to the upper 
urinary tract, die prognosis is good This is sel- 
dom the case when the operation occurs after the 
urinary tract has been damaged 

TULATXIENT 

Excision of the diverticulum is the best form of 
treatment in this group of cases Invagination of 
small di\ erticula may be tried , but as the majority 
of patients have large sacs, the invagination is 
not feasible Moreover, mvaginalion of a large 
sdc may produce urethral obstruction The rela- 
tive ease and simplicity of diverticulectomy and 
the fact that excision removes die sac once and 
forever, justifies the statement that excision of 
the sac is the method of choice 
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nual appears at least as a biennial It is too 
much to expect that the news mtn will coo 
fine their attention onl> to all the news that s 
fit to print It IS too often apparent that 
fitness as such Joes not enter The great n«d 
of the news agenaes at the present tune is 
the development of a desire for accurary and 
for a consacnce These apparently harmless 
headlines ate usually the cause for the move 
ment of a cara\ an of helpless sufferers toward 
a forlorn hope They go at no matter what 
saaificc regardless ol the distance They 
pour Out their life savings expecting the mir 
ade which the papers have promised The 
mass ps>chologj buojs them up for a lime 
Then failure and despair The excitement 
over the newspapers turn (0 other more sen 
sational items The failure which would also 
seem to have nevis value somehow never 
gets mention The papers sometime could at 
least tcU us where arc the cures of >estcrda> 
which aowded all these poor people about the 
shrmc of the discoverer 
The whole fault with this unwholesome 
canar publicity is not entirely with the news 
agcnacs The scientific investigators must 
also share a part of the blame Ariy sacntist 
who IS conducting studies on any phase of 
the cancer problem should be unusuidly care 
ful m what he publishes The very anxiety 
of the news reporters will frequently cause 
them to misinterpret or to exaggerate the 
daims of the sacntist Sacnlific reports 
vhouW dearly state that the expenments so 
far have been earned out only on animals 
if the results Seem to warrant a tnal m hu 
man cancer it should be easy to gel some of 
the reputable medical schools or cancer rc 
search institutes to co-operite This would 
in no wav detract from the aedil of the in 
vcatigator It would only tend to prove that 
the sacntist had an honest belief in hi5 rem 
eil> It would indicate that he Wishtl tor 


robotaUoa from unbiased observers This u 
the way that insuhn was introduced to the 
medical profession by Dr Banting He did 
not insist that bis remedy be kept scact He 
did not start a procession of diabetics to To' 
rotito He quietly asLcd several of the leading 
medical school dmics to try out his agent 
against diabetes This did not tile an> of 
the glory from the greatness of his discovery 
It simply proved quickly that he was right 
The same would be true m regard to any 
proposed treatment for cancer When the 
saentific investigator gives an interview to 
the press before his discovery has been re 
potle<l through regular medical channels U 
lays him open to criticism on at least two 
counts It shows a disregard for the other 
members of his profession who by tight should 
know of new developments in miilianc be- 
fore the general public docs It is only fair 
that pbysioans who wiU bo called upon to 
advise ^cir patients should have a chance to 
think about the new treatment It further 
more shows a naive sunpliaiy on the part of 
the discoverer who thinks he can make such 
an announcement and escape the conse 

quenew It makes the more cynical members 

of soaety look upon it as a desire to meet the 
consequences at any pnee — provided it ix 
high enough The cancer research worker 
must be patient painstaking and deliberate 
He must po^se^s balanced judgment He 
must subject hia results to critical analysis 
Uc must not let his enthusiasms bias his 
opuuon He must make lus mind control h>s 
emotions He must not jump to concluswns 
before he has tested and retested bu results 
\\hen it 15 recalled how many apparently 
sane investigators have gone wrong on the 
cancer problem it is evilcnt that this field 
IS full of pitfalls Lven the head men of can 
ccr institutes have made mistakes w backing 
and promoting some of the seeming discov 
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enes of their staff The fault m such instances 
IS in assuming more than the results have 
warranted The repeated disappointments in 
cancer cures naturally have made authorities 
m this field very skeptical about new discov- 
eries They wish an opportumty to try them 
out before acceptmg them at face value This 
IS m a way unfortunate It perhaps may make 
a slow er acceptance of some fundamental dis- 
covery which may unlock the doors to prog- 
ress It also makes the tyro beheve that these 
men are prejudiced against any new hne of 
mvestigation He consequently develops a 
martyr complex, which unhappily is fostered 
by the many agenaes The embryo scientist 
IS pictured as a St George fightmg against 
the dragons of organized medicme 
In reahty, the cancer authorities are simply 
trying to protect the pubhc against exploita- 
tion The appeal made by the new discovery 
attracts a large proportion of the public The 
mass of the people accept it because of its 
emotional appeal, the mtellectuals, because 
they are constantly on the alert for the new 
The latter group are often more deceived than 
the former They lack the proper background 
to make a reasonable estimate The pubhc, 
consequently, is also partly to blame for the 
uncontrolled pubhcity given to the cancer 
problem If the pubhc would react m some 
sensible way to these announcements mstead 
of acceptmg them as reported, progress would 
be made If the pubhc would demand that 
the news agenaes bade their statements by 
the endorsement of recognized authorities in 
the field, or that the news of medical items 
should be handled through a pubhaty com- 
mittee of the county medical soaety, if it 
could be made uncomfortable for those who 
broadcast false information, or if ah. the peo- 
ple would refuse “to be fooled all the time” 
by the papers but would receive their mism- 
formation wuth jeers and ridicule, — there 


might be a more honest attempt to get infor- 
mation of value rather than for its sensational 
qualities The news of cancer would not in 
itself have mahgnant quahties as it does now 
when “it serves no useful purpose ” 

John J Morton. 

APPLICATION OF FIXED TRAC- 
TION FOR TRANSPORTATION 
OF PATIENTS WITH FRACTURES 

T he United States census reports show 
that there were 36,000 fatahties from 
automobile accidents in 1935 It is 
estimated from rehable figures that there oc- 
curred one milhon fractures during this period 
from the same cause 

Sir Anthony Bowlby, head of the medical 
department of the British Expeditionary 
Forces durmg the early part of the World 
War, estimated that the mortality from com- 
pound fractures after the adoption of fixed 
traction m transportation was reduced from 
80 per cent to 20 per cent The stretcher 
bearer and the doughboy were trained to ap- 
ply fixed traction on the battle field It is 
now more than 17 years smee the World War 
and we are not givmg our ever mcreasmg 
number of sufferers from high speed locomo- 
tion the same chance of life and health that 
was given our soldiers Durmg that time 
many more Amencans have been injured or 
acadentally kiUed than m all the wars m 
which the United States has engaged 

It has been argued that the layman should 
not be taught to apply a sphnt for aid m 
transportation because of the imphed entrance 
of the laity mto the medical field Neverthe- 
less, no one would argue that a layman should 
not attempt artifiaal respiration in a case of 
submersion, or that a layman should not 
apply a tourmquet to prevent death|^from 
hemorrhage, provided a doctor were not avail- 
able Doctors are rarely present at the time 
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of an automobile acadest If by the appli 
cation of a Keller Blake splint to the lower 
extremity or a Murray Jones splmt to the 
upper extremity jackknifing of the fractured 
bones with resultant shock and dclajcd union 
can be prevented and the patient transported 
in safety to the nearest doctor or hospital 
for treatment a great step in advance will 
be made 

By medical and lay propaganda in many 
aties and states the Committee on Fractures 
of the American College of Surgeons through 
Its regional groups has stimulated interest in 
the safe transportation of fractures and defi 
nitc improvement is noted in many localities 
iVmbulances in general are manned by doc 
tors fire or police departments or mortiaans 
according to the section of the country In 
struction is being gn en to these various group 
and many ambulances are now equipped with 
traction «plints but unfortunately only a 
comparativ cl> small proportion of them has 
been reached 

The Amcncan Red Cross has been inter 
ested for a long time in the problem of emer 
gency first aid along automobile highways 
Instruction in the application of the Keller 
Blake half nng sphnt for fractures of the 
lower extremity has been incorporated in the 
latest edition of its book on first aid It is 
now establishing emergency first aid stations 
along many of the mam highways Traction 
splints are a requirement m the equipment of 
these stations and their attendants are being 
trained in the application of immediate trac 
Uoa The Committee on Fractures of the 
American College of Surgeons is coniperating 
with the ^\mcncan Red Cross by asking the 


members of its Regional Fracture Committees 
to assist in the necessary instiuction to be 
given the attendants There arc at present 
238 stations fully equipped and operating and 
I 440 are promised to be opened within the 
neat 6 months These stations are being 
started m 34 states 

The offiaals of the Boy Scout organization 
have taken up very activ cly the problem of 
transportation of the injured and in all the 
camps throughout the country the BoyScouts 
are being trained in the application of fixed 
traction The leaders of the Girl Scouts have 
indicated their willingness that similar in 
struction be furnished the girls 

The Amencan College of Surgeons having 
entered mto this move to protect the travel 
mg public has assumed certain obligations. 
With the large amount of lay propaganda 
that IS bung disseminated by the Amenan 
Red Cross the Boy Scouts and the Girl 
Scouts It IS necessary that surgeons through 
out the country should be themselves tbor 
ougbly inform^ of the method of applying 
fixed tracUori and should be wilUng to offer 
thur services to aid these organizations should 
they be so requested If these requests come 
from the Amencan Red Cross it is advisable 
to follow the method described in the Red 
Cross book on first aid There can be no 
question that if transportation 0/ patients suf 
fermg from fractures can be so improved m 
jury incurred during transportation will not 
be added to the original injury the saviog 
of life and the decrease in the period of hos 
pitahzation will be of great economic benefit 
to mankind Frederic W Bavcrofi 

CUtfBi Conimil « 





MASTER SURGEONS OF AMERICA 


ASTLEY PASTON COOPER ASHHURST 

F UO^iI Colonial days Philadelphia has contributed more than its share to 
the progress of medicine Soon after the middle of the eighteenth century 
a group of young Americans returned from Edinburgh imbued with the 
spint of that school It was not long before Morgan and Shippen started the 
first medical school in Philadelphia, and were soon ]omed by Kuhn and Rush Smce 
that time there has been a steady stream of men whose writings and teachmgs 
have spread throughout the land the results of their own searchings after truth 
Bond and Barton, Wistar and Physick, the Hares and Woods, the Hodges and 
Penroses, Agnew and Leidy, the Peppers and Ashhursts 

Astley Ashhurst early appreciated the responsibihties he had inhented from 
his father. John Ashhurst, Jr , professor of surgery at the school Morgan had 
started His devotion to this profession and its ideals was the dommatmg influ- 
ence m his whole hfe Except for his war service, his entire career was spent in 
Philadelphia He was bom there August 21, 1876, his mother being Sarah Stokes 
Wayne Ashhurst He prepared at the Forsyth School, now the Episcopal 
Academy, a private college preparatory school located m Philadelphia, an d 
entered the Umversity of Pennsylvama from there, receivmg his degree of Bach- 
elor of Arts m i8g6 and his Doctor of Mediane m 1900 Ehs classmates always 
remembered him as taking prizes in Latin and Greek and in taking senior honors 
in the Academic Department, and he was elected to membership m the Philo- 
mathean Soaety, the Phi Beta Kappa and the Sigma Xi fraternities, and gradu- 
ated the first man in the semor class of the medical school 

After leaving the medical school he served an interneship from 1900 to 1901 
at the Children’s Hospital, and from 1901 to 1904 at the Episcopal Hospital 
FoEowing ins mterneships he served an apprenticeship m the dispensanes of the 
Episcopal, Orthopedic, Children’s, German (now Lankenau), and the Penn- 
sylvama Hospitals until 1913, when he was elected surgeon to the Orthopedic 
Department and associate surgeon to the Surgical Department of the Episcopal 
Hospital In 1914 he was appointed surgeon to the Orthopedic Hospital and m 
1915 he was promoted to the position of surgeon at the Episcopal Hospital His 
trainmg as prosector to Dr G G Davis, professor of apphed anatomy at the 
Medical School of the Umversity of Pennsylvama, gave him a knowledge of 
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surgical anatomy Tvhich not only influenced Ins operative work but Lallmarled 
all his contnbuUons to surgical literature For 19 jears 1911 to 1930 he was 
an instructor in surgery at the University of Pennsylvania teaching operative 
surgery on the cadaver From 1930 until his resignation in May 1932 henas 
profesoir of clinical urgeiy at his Alma Mater 

From the estabhshment of teaching in the Umversily s Graduate School 01 
Medicine m 1918 Dr Ashhurst evmced great interest m the ideas and nork of 
the School In 1920 he became an assoaate in surgery m the School m 1921 an 
assoaate professor of surgery and in 1923 a professor of clinical surgery The 
latter post he retained until his death in 1932 — although inactive from illness 
toward the end His teaching of climcal surgery to the graduate students of 
surgery cspeaally in the Fpiscopal Hospital of Philadelphia exer^hfied those 
quahties of consaentiousness erudition and technical perfection which^were 
his admirable charactensUcs 

His wide knowledge of surgiul literature and his masterv of the fundamentals 
of surgery together with his interest m teaching made his lectures and quizzes 
popular with the students The student s first impression of him was usually 
unfavorable His hesitating speech which was the result of stuttering in early 
manhood together with his hypercritical respect for the truth were causes of hia 
being at first misunderstood but fus steriing character and the justice of bs 
cntiasm not only of others but of himself were soon appreaaied by the stu 
dents and explains his popularity with them 

As a surgeon he was methodical in the superlativ e degree says Dr Ciossan 
one of his assoaates and insisted upon performing every detail of the operation 
h]m«elf including the application of the bandages Neither bnlliani? nor peed 
m operating was attempted by hun and he seemed to abhor the pectacular He 
w as just as meticulous of the pre-operalivc and postoperative care of his patients 
as m his operative technique and be would never accept the opinion of any one 
without himself consulting the evidence making his own physical examination 
examining the X ray films and studying the gross microscopical^reparation 
of the tissues 

He w as proud of being a general surgeon and with such wide and v aned train 
mg as he had received he was well fitted for such a broad field rhough tempted 
after the death of Dr G G Davis to linut himsdf to orthopedic surgery for 
which he had such an unusual training he said that surgery of the bones and 
joints belonged to the general surgeon and that such a speaaf field was too small 
to occupy the full time of a well trained surgeon He was trained also in gyne 
cology For several years he did the neurosurgery at the Orthopedic Hospital 

Outside of Philadelphia os one would expect he was probably best known as 
an author His saentific articles were not only clear and simple but umfonnly 
accurate and all of his contnbutions to surgical literature reflect his scholarly 
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attainments As one would expect from his chmcal work, he never accepted the 
statements of others in hterature, but always ran them down to their source and 
frequently embarrassed his colleagues by his discovery of inaccuraaes One 
wonders where he found time for all this work, for between the years 1902 and 
1920 he wrote 82 magazine articles, was co-author m 10 others, wrote numerous 
book reviews, edited 2 volumes of the Episcopal Hospital Reports, was a co-author 
of 2 textbooks {Enlargement of the Prostate, with Dr JohnB Denver, and Surgery 
of the Upper Abdomen, with Dr John B Denver) and pubhshed the first edition 
of his book Surgery, Principles and Practice, and the “Gross Prize” essay “An 
Anatomical and Surgical Study of Fractures of the Lower End of the Humerus ” 

He was a very active member of the Philadelphia Academy of Surgery and 
was rarely absent from its meetings His presence was not passive in any sense, 
but always active up to the time of his illness This activity consisted not only 
m his oivn presentations, but in a cntical discussion of nearly every paper He 
felt it the duty of every Fellow to prepare a discussion of the subjects presented 
at the meeting His knowledge of the hterature and careful preparation of his 
discussions stirred his fellow members to efforts usually beyond them mchnations 
They all knew that he would be at the meetmg and that he would make as great 
if not greater preparations for his discussion than they had m their presenta- 
tion His value to the Philadelphia Academy of Surgery cannot be overestunated 
He dehvered the annual address m 1910 and served as president m 1928 and 1929, 
and received the Samuel D Gross Prize in 1910 for “An Anatonucal Study of 
Fractures of the Lower End of the Humerus ” 

He was vitally interested in the College of Physiaans and could be found in 
the buildmg at some time dunng each day reviewmg hterature or discharging his 
duties as honorary hbranan, a position he held from January 9, 1928, to the 
time of his death 

He was elected a Fellow of the Amencan Surgical Assoaation m 1913, and 
he brought to that assoaation the same umque quahties which he exhibited m 
the Philadelphia Academy of Surgery Astley P C Ashhurst could not be other 
than Astley P C Ashhurst — whether it was m Philadelphia, m the Amencan 
Surgical Assoaation, the Intenmban Surgical Soaety, the Soaety of Chmcal 
Surgery, the Soaety of Mditary Surgeons, the International Soaety of Surgeons, 
Assoaation de Frangaise de Chirurgie, the Academy of Natural Saences, or the 
Histoncal Society of Pennsylvama, he was the same sterhng scholarly character 
in search of medical truth 

His sense of duty and his behef m the obhgation of service sent him to the 
first^^Officers’ Traming Camp organized at Plattsburg, m 1916 With Amenca’s 
entry^into the World War he organized the Episcopal Hospital Base Umt 34 and 
was its first medical director He was sent to France with this TJmt December 
15, 1917, and returned to Amenca m 1919 In France he served at the front with 
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the French and the Amencaus and after the Anmsbce was appointed as a con 
sultant to the Hospital Center at Savenay Upon returning home he was 
appointed chief of the surgical service at the Walter Reed Hospital where he 
served until the time ol his discharge from the Army Apnli6 1919 Heentered 
the Army as a first hcutenant and was disdiarged as a colonel He received a ata- 
tionfor exceptionallvmentonousand conspicuous service with Base Hospital j4 
As a man he was almost a crusader for honesty and truth With Ashhurst 
there was not such thing as a white he or a gray he. Truth permitted of no 
comparison and it u as either a truth or a falsehood Few of us have not winced 
at his cntiasms and book reviews whidi were rarely sought by writers or pub 
Ushers because he insisted on recording what he bdieved to be true Hts probity 
won him great respect even though it did not make him popular His was a Me 
devoted to surgery He had no hobbies and his rdaiation was study Eventually 
the long hours of clinical work and study began to show their effects In 1929 
at the early age of 53 be began to suffer from diaay spells and m the latter part 
of May 1930 while driving his car on the Roosevdt Boulevard he had his first 
attack of cerebral thrombosis and crashed into a tree He was able however 
after getting out of the wreck to take a picture of it and make his way to his 
office by trolley and bus Severed bouts after he reached home it was noticed 
that he had a left hemiplegia Altec months of rest be entirely recovered the use 
of his hand and leg and gradually returned to operating and teaching However 
in the latter part of August 1933 be bad a second attack of thrombosis from 
which he rallied but a third attack on September 1933 resulted la his death 
3 da>s later To those who knew him intimately be never made the slightest 
complaint or lament of his misfortune When asked if be did not know that be 
wascatryinghighblood pressure hcrephed “Yes butwhatistheretodoaboutitr 
On July 16 1930 he married Anna Campbell during his rcmaimng days his 
constant companion and devoted attendant His wife and daughter survive him 
Ashhurst was not an ordinary man He was rather tall but stooped shouldered 
strong but |,entle never hurned but constantly active apparently slow but 
accomphshing much eemingiy a crabbed bachelor but with a warm heart and 
understanding sympathy a caustic but fair critic dogmatic but open minded 
not widely popular but much beloved a dihgent student all bis days and a teacher 
of sound surgery For over 30 years he met bis inherited responsibilities and 
earned on the Fhiladelphia tradition He amtnhuted much and will be sorely 
missed by his patients his students and his (nends Walter Esteh Lee 

WruiAU Darraot 
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a result no doubt of the disordered pohtiwl 
/A and economic conditions throughout the 
^ world, there has been a dearth of original and 
enhghtemng radiological contributions in the field 
of diagnosis 

As in the former volumes of the Y ear Book of Ka- 
dtologyf the authors again present concise, yet 
quate reviews of articles which have appeared in 
medical hterature during the preceding year The 
material has not been selected from the radiological 
journals alone, but from the many periodicals cov- 
ermg the field of medicine and surgery Many 
artides which appeared in European hterature have 
been used Barrmg the inversion of two or three, 
the 4S4 illustrations are well reproduced 
The first 303 pages of the volume are devoted to 
the field of radiological diagnosis Although there 
have been no spectacular new developments, the 
articles have a quality which points to a high amd 
efficient plane of diagnosis Arteriography has be- 
come a helpful diagnostic procedure More accurate 
roentgenographic study of the petrous bone has 
proved to be very valuable , 

Economic conditions have interfered considerably 
in the field of cancer research and investigation 
While no starthng new results have been reported, 
the work in the United States has been carried on 
with renewed vigor The field of radiotherapeutics 
covers 195 pages of the volume Included in tos 
section IS not only material on radiotherapeutics but 
numerous articles on other phases of the cancer 
problem such as etiology Although there is a 
definite tendency toward mcreased voltage, its value 
has not yet been answered by experience The same 
statement may be made concerning the efficacy of a 
big radium pack rather than the smaller unit The 
protracted method of treatment along the lines 
advocated by Coutard has definitely proved its 
value, particularly in carcinoma of the upper res- 
piratory tract The value of radiation in the treat- 
ment of various benign conditions, such as infec- 
tions, IS gaming much favor 
The radiologist wiU find the volume very valuable 
as a handy source of reference The satisfactory 
manner of presenting the material is commended and 
the volume is recommended to the busy physician not 
able to read the vast amount of material covered 
The 193 s volume* provides the radiologist with 
a handy source of reference to the important 


radiologic hterature of the year The volume is 
larger and contains more illustrations than the 1934 
review All phases of radiology, both diagnostic and 
therapeutic, have been covered As in former vol- 
umes the short, concise editorial comments con- 
cerning the articles which are abstracted enhance 

their value . j » *1. o m 

Part I, covering 338 pages, is devoted to the held 
of radiological diagnosis Recent work in the roent- 
gen study of the nervous system has been rather 
extensively abstracted The value of thorotrast in 
the diagnosis of inflammatory foci in bones is of 
interest Technical procedures such as “polisog- 
raphy,” tomography, and kymography are gammg 
more attention Other works of interest include 
various methods of localization of foreign bodies in 
the eye, breast radiography, serial bronchography, 
more accurate small intestine studies demonstrating 
inflammatory lesions and Meckel’s diverticulum, 
refinements in cholecystography, diagnosis of pla- 
centa prsvia by cystographic studies, pelvimetry 
and cephalometry and the non-surgical reduction of 
intussusception under fluoroscopic control Espe- 
cially timely, and of great interest to the radiologist, 
is the increasmg tendency of widespread practice 
of medicine on the part of the hospitals Articles 
deahng with mdustrial hazards, the medicolegal 
aspects of sihcosis, and the economic problems of 
radiology are pertinent 

The field of radiotherapeutics is covered m Part 
11 , consisting of 237 pages The death rate due to 
cancer is increasing Research work on the causa- 
tive factors of cancer has been carried on with in- 
terest Surgery and irradiation remain the most 
effective weapons at our disposal for combating the 
disease 

Advancements have consisted of attempts toward 
perfection of irradiation methods based on more 
extensive experience The question of whether super 
X-ra>s are superior to those generated by the 200 
kilovolt apparatus or the large radium pack, has not 
been settled The various safe-acting safeguards of 
X-ray apparatus has been an important develop- 
ment The shift to radiation rather than surgery 
m the treatment of cancer of the cervix has been an 
important advance Recent work on the treatment 
of cancer cases with cobra venom showed it to be 
meffective and to have no value in reheving pam 
Radiation has gamed mcreasmg favor in the field of 
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beiuga conditions It has proved to be of real vtdue 
in the various inhammatory conditions as nellasui 
cases of endocrine disturbances 
The volume should not only be a valuable addition 
to the library of the radiologist but to the busy 
physician or surgeon nho does not have time to read 
the vast amount of material covered 

East. £ Bastb. 


ANOTHER Oxford medical monographt embraces 
^ in 170 pages a careful review of the literature 
and a correution of the now accepted facts The 
reference material is worthy of especial comment 
The chapter on ph>siological and pathological con 
siderations is indeed worthy of note The indications 
and methods for administering oxygen by different 
routes in different diseases has been considered on an 
obviously unbiased basis. Illustrations and cbmeal 
problems showing defects as uell as success round 
out the material so as to render it very useful to 
the general practitioner 

The manner and methods compare favorably with 
those in use in America Ametican references and 
eouipment play a prominent role in this volume. 
The authors are enthusiastic for the proper use of 
ox>geo as are all who are familiar with its dimcal 
application They offer a hope for the early general 
adopUonofan ox}gea service which aaybecon 
ducted on a voluntary basis and available to ati 
alike An ezeeUeot l^lc bringing up to date the 
known facts relative to oxygen and carbon dioxide 
therapy M llcasxaz Bsaua. 


T he book* entitled Afpcrctus and Teckntoue for 
Roentitiiegraphy 0} the Out by \Ve>l ana War 
ren is a tugbl) technical work comprising material 
dealing with the physical phenomena undetlyiog 
roentgenography in general the available roeot 
genograpmc equipment and its limitations the prac 
Ucal application of such equipment for chest roeot 
genography and methods of measurement and 
stan^cdization of loentgenograpbic apparatus and 
technique The authentiaty of the work is attested 
not only by the institution from which it emanates 
but also by the stamp of approval given by such men 
as Dr Maurice Mel bedrau and Drs Cbambctlaio 
and Pancoast 

There are doubtless numerous physicians who 
have become the possessors of roentgenological equip- 
ment whose major qualification lor operating the 
apparatus consists in their possession of it These 
p&>sicjans usually leave the actual technical opera 
Uon of their equipment to technical assistants whose 
training has usually been skimpy and all too bnef 
and their preliminary groundwork so lacking in 
mathematical and physical isstnictjon they would 

Of- ■» c 1*0 Di IB Th* trt py A jjH CaapbcD 
M t) , U St. lEdiB ) 
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had the mastery of this wort rather tough going. 
Most radiological specialists are quite famiLar with 
these principles and practice them la their curreat 
medical activities Other physicians who essay the 
roentgenological examination of the chest would do 
well to study this excellent manual, 

jAsms r Cue. 

IN a small book of approximately 170 pages 
divided into ten chapters and an appendix 
Tucker discusses injuries and their treatment The 
appendix is devoted to the illustration of apparatui 
for the application of dutbermy and radiant heat 
Judging from the preface and from the type ol 
illustration used throughout the book one concludes 
(hat the book is written principally from an expe 
tience based on athletic injuries Soft tissue (musde 
tendon hgament) injuries are dealt with for the most 
part and bone nerve and visceral injuries are men 
(loned only in passing In this regard the title u 
somewhat misleading The book can hardly be 
regarded as a thorough work because so many sub 
yects are touched upon m such a hmited number of 
pages 

lu general it would seem that the book would be 
more valuable in thehhraiy of an athletic trainer era 
physiotherapist than m that of a surgeon 

JauxsC. Stack. 
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ideas pertaining to tuberculosis and panic 
' ularly as regards its treatment have been m such 
a stage of ffux during the past :o years that a 
work 00 this subject at this time compiled from the 
eipenence of thirty four speciahsU in its var eiia 
phases comes to the medical protession at an oppor 
tune time 

CliHHul ruiercidoiu* la much more compreaen 
sive than its title would infer The two volumes 
contain 48 chapters and in each of these the di»ease 
» attacked from a different aspect with ample 
bibbographies at the end of each chapter Ep dtmi 
ology pathology physiology classification peyacaj 
diagnosis \ ray interpretation symptomatology 
medical treatment surgical collapse exlrapuhnon 
ary tuberculosis complications etc are covered m 
excellent detail One might be earned away by tw 
enthusiasm of Coryllos in his policy of „ 

acclaiming the virtue of surgical apical collap* 
There ate sUU not a few who might question nil 
early policy of waiting and not applying more sim 
pic surgical procedures while endca oring to ascer 
Um the character of the disease His >deas « 
rather at variance with recent teaching 
stresses early diagnos $ and the prompt empwy 
merit of less formidable procedures ,, 

On the other band Hedblom leaves us a weii 
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balanced surgical viewpoint with due recogmtion of 
the value of phrenic surgery and pneumotnorax 
There is necessarily much repetitira and also 
contradiction m not a few instances The l^-tter 
rather an asset for it presents the views of more tnan 
one author and leaves questions open for discussion 
One cannot help hut be impressed by the practical 
apphcation of the writings of these thirty-four c - 
laborators It is perfectly evident that they ar 
thoroughly familiar with the everyday Problems 
presented to medical men speciahzmg m this e 
of medicine . , , 

The two volumes are well illustrated ov 
640 halftone and line drawings and 9 fuU-page 
color plates , 

While there is much that is superfluous and some 
unevenness m the quality of the work, still e 
chapters are aU uniformly good and one can absorD 
useful bits of information from each and every 
chapter The work is well organized and complete 
and correlates our knowledge of tuberculous up o 
the present moment These two volumes should e 
of interest to aU students of medicine but particu- 
larly will they be of value to those specializing in 

tuberculosis , ,,,.1,1,1, 

The editor and his contributors should be hig y 
comphmented on their excellent and very thorcmg 
presentation and their work should take a hig 
place in our hterature deahng with tuberculosis 

JohnW Towev 

A GREATLY neglected subject has been excel- 
lently dealt with by Jameson in his monograph 
Gynecological and Obsletncal Tuberculosis , 

as It IS, by one who is well qualified both trorn tne 
viewpoint of the phthisiologist and the gynecologis 
it filk a definite void in modern gynecological utera 
ture The author has gathered together the 
plete literature on the subject and, in addition, has 
added his own studies, which were carried ^ 
Saranac Lake, as well as his experiences in the 
autopsy room and at the bedside in the various 
sanatoria of this region This material he has 
lated from all of the various angles of the sublet 
into a most comprehensive and readable work 
the first time, the modern knowledge of the physi- 
ology, diagnosis, and treatment of tubercmosis o 
the pelvic organs and the ever present P'^°blein ot 
tuberculosis and pregnancy are adequately handle 
in one monograph The book is most highly recom- 
mended Ralph A Reis 

TN The Principles and Practice of Surgical Nursing 
an effort is made by the author to present the 
nurse with a working knowledge of the diseases that 
the surgeon meets most frequently It is believed 
that by obtaining this information the nurse will 

* Gvnzcologicai. and Obstetbicad TDBEECDLOsia By Edwin M 
Jameson B S . II D Philadelphia Lea S, Fcbiger ig33 

’The Peiscipixs and Practice of Sdrgical Ndrsing 
DLockwood,\B MD FACS andjohn A Wolfer M D FA-^b 
In coUaborauon with Mildred E Newton, B S . R.N ad rev ed New 
VorL The Macmillan Co , 193 s 


become a better assistant to the surgeon and not 
one who merelylfollows instrucUons The nurse is 
expected to be on the lookout for unusual signs and 
StLs. to observe the effect of drugs and pro- 
cedu^res, and to use her own imtiative in the event 

There are chapters on inflammation, wounds, 
burns, ulcers and gangrene, tumors, anesthesia, and 
pre-operaUve and postoperative care of surgical 

^^Sery of the various regions of the body is dis- 
cussed as are fractures, diseases of the bones and 
mmts deformities, and the appheaUon of physical 
ihTraov to surgery A brief description of the pnn- 
aples^of nursmg that may be of particular mterest 
ufhandhng each type of surgery, is given, hut the 
actual techmque of nursmg and nursing procedure 

are not mcluded in the book 

This work is an effort to satisfy the authors hehef 
that nurses in the better schools are as weU grounded 
m the saences fundamental to medicme as were the 
medical students of lo years ago and that the 
S^Ies are eager for accurate knowledge pertainmg 

to the field of surgery ,3. 

The inclusion of diagnostic methods with the 
techmque of operative and mampulative treatment 
of surgical conditions, the dosage of drugs in many 
instances and the descriptions of such operaUons, 
with drawings, as division of the sensory root of the 
trifacial nerve, operation for aneurism, radical re- 
moval of the breast, and certam minor procedure 
done by a general practitioner might lead one to 
auesUon the choice of teaching material for other 
than medical students G L McWhortee. 


T he second edition of Zondek’s valuable and 
extensive monograph’ is mtroduced by a short 
essay on fallacious methods of hormone research 
that might well be apphed to general scientific medi- 
cal investigations,— “Verlasst man sich also nur auf 
die khmsche— an Fehlerquellen reiche— Beobach- 
tung so kann der unkriUsche spielend Theonen 
machen und seiner Phantasie weiten Spiehaum 
geben ” The material presented is, thus, mamly a 
record of physiological research An exhaustive 
review is given of the assay, source, preparaUon, 
biological action, occurrence m the male, fate, and 
hormone interrelations of estrogemc substances The 
pituitary gonadotropic hormones are then taken up 
m the same way The interplay of the pituitary 
and gonad is then thoroughly studied Clinical 
determination of folheuhn and prolan in the blood 
and urine is described Polyhormonal menstrual 
disorders are discussed The occurrence of pituitary 
follicle stimulatmg hormone is given and its excre- 
tion m male and female gemtal iiiahgnanc> de- 
scribed The clmical use of estrogemc and pitmtary 
substances is covered Reviews of the hormone 
diagnosis of pregnancy and Zondek’s studies of inter- 

*HoEilOSE DES OVARIUllS USD DES HyPOPHASES^OEDZRLAPPENS 
UtTEaSUCHUNGEN ZUR BlOLOCIE USD kUXIK DEH WEIBUCHEN GeNITAL 
FusETios B> Dr Bernhard Zondeh 2d enl ed Wien Juliua Spnnser, 
X93S 
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tnedui the faormoae of tlie middle pituitary con 
dude the work. PauiStau. 


T^RACTURES and dislocations are discussed in 
^ detail in I ellogg Speed s‘ r<*< Book of Froaures 
and Diilocaliont not only to then mecnantsm but 
also as to diagnosis and treatment Illustrations are 
shown of modern apparatus and their application 
A Text Boo Feactiie md D euic n xs Covxu oTmi* 
P, too DtA S NO Tee Ty fT By K Ibn Snttd S U 
M D F A C.S jd ed tb u«hly n PkilidtIpbiAl.cA b F li<(<t 


Each type of fracture is thoroughly covered as to 
metnod of reduction kind ol anesthesia (local or 
general) and as to open and closed methods o{ 
reduction 

It IS my opinion that this is the most complete 
book on fracture that has been written it is realty 
a postgraduate course in modua diagnosis and 
treatment of fractures The book is an enc}clopedia 
on fractures careful reading to digest each word will 
enable one to gam full knowledge of the subject 
jAias] CALUnAK 
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O N a previous occasion I have discussed 
I the general topic of obstructive jaun- 
dice (4, 5, 6), therefore, I shall here 
limit myself to a discussion of stone in the 
common, bile duct, referring particularly to 
that group of cases in which the characterisUc 
symptomatology associated with stones of the 
common duct is lacking in some details or 
even m its entirety, or in which the presence 
of the stones is an unexpected finding at Ae 
time of operation on the gall bladder Ob- 
viously, failure to recognize the presence of 
stones in the common duct might be followed 
by serious postoperative disturbances and 
most certainly such failure would lead to 
further distressing symptoms and conse- 
quently to the assumption that cholecystec- 
tomy had been unsuccessful It is my belief 
that many of the so called cases of unsuccess- 
ful cholecystectomy are attributable to the 
presence of stones of the common duct ivhich 
have been overlooked 

Let us assume for argument only that in all 
operations on the gall bladder the common 
duct should be opened and explored This 
would enable one to determine the presence 
or absence of stones in the common and 
hepatic ducts, and to remove, let us say, all 
stones present there However, the common 
bile duct is normally the size of a goose quill 
and routine inasion into, and exploration of 


the intenor of, the duct would prolong the 
operation and increase the operative risk, 
moreover, there would be likelihood ot injury 
to the duct because of its small size Stating 
this m other words to emphasize the pomt, 
which I think is related to one of the most im- 
portant principles underlying treatment of 
lesions of the biliary tract stone or other ob- 
struction of the common bile duct is always 
followed either by dilatation of the duct or 
by thickening of its wall, therefore, a common 
duct which has undergone such changes al- 
ways should be opened and explored To this 
some may think that the phrase, “if the con- 
dition of the patient permits,” should be 
added but with this I cannot agree, for, pro- 
vided the condition of the patient is such as 
to permit any surgical procedure on the bihary 
tract, such a procedure is not complete, and 
serious postoperaUve consequences are likely 
to develop, if one fails to recognize the pres- 
ence of, and to remove, a stone or stones from 
the common duct Having thus referred to 
the reason for opening the common duct, it is 
assumed that the stones will be completely 
removed and that the sphincter will be gradu- 
ally dilated by the passage through it, mto 
the duodenum, of a senes of explonng scopes, 
gradually progressing from a small one to 
larger ones Thus, if small fragments of stone 
should remam withm the hepatic ducts, their 
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spontaneous passage through thp duct and 
into the duodenum would be facilitated 

In most cases of disease of the biliary trait 
the nature of the patients symptoms has so 
impressed the ph> sician or the patients them 
selves with the fact that a surgical trsion of 
the biJiary tract js present that surgical treat 
ment is advised usually is eagerly accepted 
and operative procedure on the gall bladder 
IS carried out It is at the time of operations 
on the gall bladder that recognition of enlarge 
ment of the common duct enables the surgeon 
to carry out exploration and to remove stones 
from the common or hepatic ducts There is 
however a large group of patients, who have 
lesions both of the gall bladdtr and of the 
common bile duct m examination of whom 
because of the mildness of the symptoms or 
because of the absence of jaundice the pos 
sibiUty of a stone of the common duct does 
not readily come to mind For simplicity o/ 
description it would seem that such patients 
might be divided into several groups 

The first group might be considered to m 
dude those patients who have sdmt stones of 
the common duct presence of the stones is 
unsuspectid until the common duct has been 
opened There may have been no subjective 
or objective evidence of jaundice at any time 
and intermittent hepatic fever may havt been 
complete!} lacking I have operated m many 
such cases of which the (oUowint, will serve 
as an example 

Jxnuar> 14 <936 I operated 0 a married woman 
whose >inptoms oi disease ot the bdiaiv U ct x c e 
mild She had had a few attacLs of mil i b 1 ary c<^ 
Sbene er had had jaundice ch lis or fever Ulhougb 
toentgenog ams uf the gall blad ler ga e c idence of 
the p evence of stones the patient only rcl ct ntlv 
consented to be operated c n 

Vt the lime the perat on wasperf rmed no! only 
was the gall bladder found to be completely filled 
with stones but the common bile duct was twice 
norma) si e and when opened and explored x as 
found to conta n go small stones similar to those 
which were in Ihe gaJI bladder {Fig t) Three or 
four of these St nes were obta nel from the intra 
hepatic duct but nlv after the d ts had been 
searched three or four times with xpl r ng scoops 
were Ui y brought f rih liecauw the n mber of 
St ncs was Urge (he were palpated witbia the luct 
b t nlargement of the duct would fiaxe served a 
an indication for opening the duct c\ had the 
St ne n t been putiable 


Reference has been made in this case lo Ihi 
fact that roentgenologital examination of lh< 
gall bladder gave evidence of tones thi; 
fuulmg deserves further elaboration It is my 
impression that in genera! too much <!t 
pcndence is placed on the roentgenographic 
report of the condition of the gall bladder and 
too little dependence on the clinical history of 
the patient who has disease of the biliary 
tract On innumerable occasions I have 
removed diseased gall bladders containing 
stones from patients who pre-ented rather 
typical clinical histones of disease of the 
bUury tract but to whom someone pre 
viou ly had denied operation because the 
gall bladder had filled and emptied normally 
and shadows of a stone or stones had foiled 
to show m the cholecy stogram Recently I3 
sizeable faceted stones were removed from the 
common bile duct of a patient who«(! choh 
cyslogram revealed a nortnallv functioning 
gall bladder (Fig j) Moreover the patients 
only symptom of disease of the biliary tract 
was mtcrmillcnt fever without jaundice And 
It IS tht patient whom we can use as an 
example of the second group whose onfy 
yrapiom of stone of the common duct b 
intermit lent fever which may or may not he 
associated with jaundice In casts in which 
there is intermittent itvet jaundice being 
absent the utmost care must bt taken to 
exclude causes of inlermvUcnt fever other 
than obstruction by stone I shall not di^cu^s 
such causes at this time other than to say 
that in the week in which this patient was 
operated on operation wa performed on j 
other patients vvho had intermittent fevers 
in one of these 7 case the fever vxas then-suit 
of a right permephnue abscess anJ in the 
other It was attnbutablc to invasion of the 
inferior vena cava by a farge malignant tuaior 
of the nght suprarenal gland 

\ patient of the third group has in the 
ampulla of the common duct a single stone 
which mav produce attacks of biliary cohe 
without jaundice Such patients frequently 
have an irregular type of cpigastnc distft s 
associated walh pylorospasm the distress is 
characterized by eructation of gas and voniit 
mg with resulting loss of weight the symp 
toms of pyloro pasm may be jiaramounl and 
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Iig I Stones rf.mo\ed from common and hepatic ducU, 

the patient did not haae jaundice 

colic, absent That such a syndrome is the 
esult of the presence of a stone in the ampulla 
)t the common duct frequently is not recog- 
nized because of the absence of jaundice 

BILIARY CIRRHOSIS ASSOCIATED WITH STONES 
IN THE COMMON DUCT 

On several occasions operation has been 
performed on elderly patients, 2 recently, i, 

75 years of age, the other, aged 70 years, who 
had marked biliary cirrhosis and some ascites, 
in each of these cases a large stone was present 
in the common duct and was easily removed 
The patients recovered from the operations 
and the pain caused by the stone of the com- 
mon duct was relieved 
I refer to those cases because m each of 
them the presence of the biliary cirrhosis and 
the age of the patient gave rise to a great deal 
of speculation as to whether the patient would 
be able to recover from an operative procedure 
on the biliary tract I refer to them also be- 
cause they demonstrate the ability of deeply 
jaundiced patients who have biliary cirrhosis 
to recover from surgical procedures even 
though they are of advanced age They direct 
attention, furthermore, to the fact that pa- 
tients who have jaundice and enlarged livers 
may be denied operation on the assumption 
that the entire symptom complex is the result 
of hepatic cirrhosis, when actually the trouble 
IS that there is a stone in the common duct, 
and the cirrhosis is secondary to the stone 
This condition is more likely to be found, of 
course, if the patient has episodes of biliary 
colic or intermittent attacks of fever, but it 



ri<» 2 Large stones removed from the common c 
hepatic ducts, the patient had intermittent hepatic fe 
without jaundice 

should always be remembered that there 1: 
possibility that one or more stones may 
present m the common bile duct of a patii 
who has jaundice even though there has bi 
no evidence of the characteristic biliary co 
The presence of stones in the common di 
can be determined in many such cases onb 
the patient is given the benefit of abdomi 
exploration Aloynihan put it well when 
said “No one living is infallible in the difl 
ential diagnosis of obstructive jaundice 1 
diagnosis is always so difficult, and the cha: 
of a life saved so important, that, howe 
positive the evidence of mahgnancy may 
I now advise operation in all cases ” Quot 
from Moymhan further “It is impossible 
the most astute clinician or the most sul 
pathologist to discover by physical signs, fi 
the anamnesis or from the chemical e\ami 
tion of urine and fieces, whether a simple c 
cancerous disease is present He may shrew 
guess, but a guess is a poor peg on whicl 
hang a man’s life All cases of obstruci 
jaundice should be treated by operation ” 

THE PREVENTION OF FORMATION OF STO 
IN THE COMMON DUCT 

Any discussion of the surgical treatmen 
stones of the common duct should not 
terminated without discussing methods of ; 
venting their formation It can be assui 
that hard, laceted stones reach the comi 
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bile duct by passage from the gall bladder 
through the c>stic duct Stones formed 
within the common or hepatic bile ducts are 
usuall> soft granular and putty like and 
depending on their constituents and the dura 
tion of their presence may or may not assume 
(iphcncal or osoid shapes and \arious degrees 
of hardness In a case of hemoI> tic icterus m 
nhich operation recently was performed bile 
pigment stones had continued to reform in the 
common bile duct as a result of repeated 
hemoljsis of large quantities of erythrocytes 
After removal of the spleen and clearance of 
the extrahcpatic bile ducts of the stony ma 
tcnal stones did not reform (Fig 3) 

On many occasions there have been re 
moved from the ampulla faceted stones which 
ucrc apparently the original cause of the 
obstruction of the common duct and above 
them m the common bile duct were multiple 
bile pigment stones which it was assumed 
had formed within the common or bqialic 
ducts as the result of the biliary obstruction 
It would stim of value therefore in deter 
mining the etiology of stones of the common 
duct to carry out chemical analysis of the 
stone in all cases and iti addition to study 
the bacterial dora of bile obtained from the 


common duct when it is opened for erplora 
tion Such methods of study have been em 
ployed routinely at the Mayo Clinic for some 
time It seems to me that iDowtedgc of the 
type of biliary infection and of the constitu 
ents of the stones formed secondanly in the 
common bile duct when considered together 
with the certainty that biliary obstruction has 
been completely relieved assumes consider 
able signibcance in the effort to reduce the 
incidence of recurrence of stones of the 
o)mmon duct 

The problem here is not unlike that pre 
seated fay renal calculi Great advances have 
been made m solution of the problem of rc 
current formation of renal calculi by correc 
lion of metabolic disturbances and by marked 
acidiffcation of the unne by medicinal and 
dietary measures Cultural studies of the 
unne have been made and the particular 
organism present has been isolated Studies 
of the effects ol high degrees of acidity and 
acidosis obtained by the ketogenic diet have 
shown that most baallary infections of the 
urinary tract can be destroyed while mo t 
coccal unnary infections have responded m a 
suipnsing fashion to intravenous injection of 
(xrtain arsenical preparations The bactenal 
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flora of the biliary tract is not unlike that of 
the urinary tract In a group of 50 cases 
m nhich the common duct was opened and 
explored because of enlargement of the duct, 
the result either of stone in the common 
duct or of pancreatitis, the predominating 
organism was a gram-negative bacillus of 
the colon group These gram-negative bacilli 
may occur alone or associated with both strep- 
tococci or staphylococci, or the streptococci or 
staphylococci may be present without bacil- 
lary infection It is much more dithcult to 
change the reaction of bile than that of urine 
but, as a working hypothesis, it could be 
assumed that, as the halogenated phthaleins 
are excreted in part through the biliary tract 
sufficiently well to outline the gall bladder, 
these substances might serve as a base to 
which might be added an antiseptic radical 
which would markedly affect the bacterial 
flora of bile This problem is being worked on 
at the present and in addition the effects of 
changes m metabolism on the constituents and 
bacteriology of the bile are being studied 
Just as in the urinary tract, so in the biliary 
tract, control of infection is of importance but 
adequate relief of obstruction is paramount 
Therefore, studies have been earned out on 
the physiology of the common bile duct by 
injecting into it a substance, brominol, which 
IS opaque to roentgen rays When the com- 
mon bile duct IS opened and explored, tempo- 
rary drainage is instituted with a T-tube 
After the patient has been dismissed from the 
hospital the size and configuration of the 
common bile duct and its ability to empty 
bde adequately into the duodenum are deter- 
mined by injecting brominol into the tube and 
studying the common bile duct under the 
roentgenoscope and by roentgenograms Such 
choledochography will reveal the presence of 
overlooked stones, will reveal persisting pan- 
creatitis with narrowing of the bile duct, will 
reveal the presence of a disturbance of the 
sphincter of Oddi, and will reveal reflux of bile 
into the duct of Wirsung (Fig 4) Obviously, 
persisting stasis m the common bile duct 
trom whatever cause, and with inlcction con- 
tinuing to exist within the biliary tract, the 
possibility of the reformation of stone of the 
common duct is great, should drainage be 
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Tig 4 Choledochograra sho\Mng reflux of bile up the 
duct of Wirsung 


interfered with by too early removal of the 
T-tube Generally speaking, the T-tube 
should not be removed in such cases until the 
bile duct has assumed normal proportions, 
until narroiving from pancreatitis has sub- 
sided and until the duct empties in normal 
fashion It is in determination of these factors 
that choledochography has been of great 
assistance 

It has been recognized that residual pan- 
creatitis might lead to recurring attacks of 
abdominal pain hke those of biliary colic but 
narrowing of the pancreatic portion of the 
common duct and intermittent swelling of 
the pancreas as the mechanism by which such 
narrowing is produced, has not been empha- 
sized Similarly, too little attention has been 
given, I believe, to reflux ot bile up into the 
duct of Wirsung as the causative factor of this 
pancreatic inflammation Removal of the 
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most effectne methods of combating these 
factors of pancreatitis 
Similarly abnormal/unctionoftbesphinctei 
of Oddi cither from inflammation spasmodic 
contraction or fibrotic stenosis has not re 
txncd the attention and studj which it de 
serves as a factor m producing biliary stasis 
In recent studies on patients who had been 
subjected to drainage of the common bile duct 
by T tube m> assistants Drs McGowan 
and Butsch of the Ma>o Toundation haie 
demonstrated that the pressure within the 
common bile duct can be made to increa»c 
from a normal of o to a maximum of 20 to 
32 centimeters of water wnthin a period of 7 
minutes after administration of gram (0 01 
gm ) of morphine sulphate (Fig s) This pres 
sure IS sustained for minutes then it de 
creases to about 14 centimeters and this is 
maintained for 2 hours (Fig 6) In one case 
that of a woman who had had persistent at 
tachs 0/ bjJiajy cohe without demonstrable 
stone the colic was apparent to the patient 
after administration of morphine when the in 
traductal pressure reached its maximum This 
also was true of a patient from whose common 
lie 5 I f t d) s p ss th tb duct stones had been removed In the first case 

lahpicDii ryt i (\l Go n nd U (sd>) pain Was partially relieved by catmg and par 

ticuiarly following drinking of cream both of 
diseased gall bladder and prolonged drainage «bcb tend to relax the sphincter 0/ Oddi In a 
of the common bile duct arc at present the few cases similar spasm or contracture of the 
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lower portion ot the common duct, which has 
been assumed to be at the sphincter of Oddi, 
has been demonstrated on clioledochography 
Mirnzzi has referred to the roentgenographic 
picture of this narrowing as indicating sphinc- 
teritis In one of these cases the persistent 
contracture of this portion of the duct was 
e\plamed later by findmg at the papilla a 
small caranoma which had not been palpable 
nor demonstrable at the time of operation 
(Fig 7) An attempt is being made to corre- 
late the painful increase of pressure within 
the common duct, the emptying time of the 
duct, and the action of the sphincter of Oddi 
by using brommol to determine pressure 
nithin the duct and observing under the 
fluoroscope the passage ot the brommol from 
the common bile duct 

Release of this spasm of the sphincter of 
Oddi probably has been accomplished satis- 
factorily by dilatation with the graduated 
scoops which are passed through the sphincter 
into the duodenum when the common bile 
duct IS explored I recall several cases in 
which, when attacks of biliary colic recurred 
subsequent to operation, the passage of large 
scoops through the tight sphincter was fol- 
lowed by disappearance of the attacks of colic 
Should they persist after such a procedure, 
the advisability of making an anastomotic 
opening between the common bile duct and 
the duodenum, as has been suggested by 
Strauss and his co-workers, or of performing 
transduodenal division of the sphincter of 
Oddi IS undoubtedly worthy of consideration 
Before coming to definite conclusions as to 
the benefits of therapy of such a condition it 
IS recommended that as much information as 
possible be obtained regarding the mechanism 
of the sphincter of Oddi in relation to disease 
of the biliary tract 

SUMMARY 

One or more stones may be present in the 
common bile duct without producing jaun- 
'■ Such stones may produce biliary colic 



dice 

or intermittent fever or both, and either one 
or both together may be associated with 
pylorospasm The increased diameter of the 
common bile duct is a sign of its obstruction, 
and the obstruction may be attributable to 


Fi" 7 Choledochogram, showing dilatation of the 
common duct, abruptb terminating at the ampulla due to 
carcinoma of the papilla of Vater 

stones or to a pancreatic or other obstruction 
In many cases, continuance of symptoms of 
disease of the biliary tract subsequent to 
cholecystectomy can be attributed to the 
presence of forgotten stones of the common 
duct or to persistent inflammation of the 
pancreas or sphincter of Oddi, any of which 
may obstruct the passage of bile into the 
duodenum Factors concerned m the produc- 
tion of stones of the common duct are their 
expulsion from the gall bladder and the forma- 
tion of soft bile pigment stones secondary to 
persistent obstruction of the common duct in 
conditions such as pancreatitis and sphinc- 
teritis Studies of the bacterial flora of bile 
removed from the common duct in cases of 
disease of the biliary tract disclose m most 
cases the presence of bacilli of the gram- 
negative or colon group, or streptococci or 
staphylococci All of these are present in 
some cases Bacterial studies of bile and 
analysis of removed gall stones are as neces- 
sary to similar studies of the urine and urinary 
calculi, for since urinary infections have been 
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dcmon«>tratcd to re poml lo increasing aadi 
tication of the urine and to the use of certain 
substances such as thcarstnjcal prcparatiORs 
used in the treatment of sjphilis similar re 
spouse to biliary infections might result 
tsptciall^ if antiseptic radicals were attached 
to the halogenated phthakins which arc 
excreted through the liver into the bile 
Studies of intraductal pressure and intra 
ductal conformation by the use of opaque 
substances injected into the duct through a 
r tube have been of value in dcterminmg (he 
jicrsistencc of pancreatitis or «j>hmctcnlis 
mtcrfcnng with proper cmptjing of the com 
man duct and hence have as istcd in deter 
mining the length of lime necessary for 
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T he scope of this article will be limited 
to the new work w^hich has been done 
upon this subject in the past 2 or 3 
years iluch that will be described in the fol- 
lowing pages has not yet had universal ap- 
proval, still more appears now- for the first 
time 

I TOXEMLV IN THIRD TRIMESTER 

There is but one toxemia of pregnancy m 
the third trimester, but it has a very protean 
symptomatology The reason for this lies m 
the idiosyncrasies of the patients, and in the 
susceptibilities and reserves of systems and of 
individual organs to a common toxicity which 
bathes all the tissues generally and commonly 
The whole of life’s activities is a strife of ac- 
commodation of a fairly constant internal 
milieu to an ever-changing external environ- 
ment In the case of toxemia of pregnancy, 
there is an intermediate milieu, the blood and 
tissue plasma, which is the carrying agency 
of the toxic product, to which the cell — the 
center of life — is endeavoring to accommodate 
Itself When the toxic state is slow in its de- 
velopment, the cell unit and its agglomerate 
organ has just that much more time to adjust 
Itself to the change Extended duration is 
spoken of as chronicity In such chronic 
cases, the cataclysm of eclampsia rarely de- 
velops, except when an acute exacerbation is 
implanted upon a chronic state In acute 
cases, on the other hand, when the cell unit 
cannot adapt itself m the short duration of 
the disease, heightened neuromuscular sensi- 
tivity develops — as is the rule in the early 
stages of acute toxic states, whether bacterial 
or chemical — and the consequence is a wide- 
spread discharge of impulses ending m an 
eclamptic seizure So that time, in toxemia, 
IS a very salutary factor m protecting the 
organism against the major seizure In acute 
cases eclampsia develops while in cases that 
are consistently chronic and progressive coma 

iRead before the Midwest bocicty of G> necologists 


develops, for upon the acute irritability, it 
prolonged, there develops a lowered sensi- 
tiveness that permits greater toxic saturation 
without rebellion, leading eventually to coma 
So that duration of the toxicity, plus the 
degree of toxicity, on the one side, and the 
reserve of the individual as to her nerv’ous 
system and of her organs generally and indi- 
vidually, determine the course of the disease 

11 SUSCEPTIBILITY TO ECLXMPSLl. 

Susceptibility to eclampsia varies in each 
indix’idual It is important to recognize this 
factor, as it frequently determines the course 
of the disease In the Proxnnee of Quebec, 
where according to the French lawq marriage 
IS legal in the early teens, many are mothers 
m early adolescence It has been found that 
m these child-mothers the susceptibility to 
eclampsia is high, owing to instability ot their 
nervous systems in their tender years World 
contacts of advancing years harden the nerv- 
ous system through the bombardment which 
It sustains ever and ever more equitably as 
life’s years advance 

It IS equally true that many w'omen, though 
chronologically mature, are infantile m nen e 
development and instability and, as such, are 
as susceptible as children to the comulsive 
expression of toxemia, when from their years 
one might expect a milder form of reaction I 
have had only 2 cases of eclampsia m my pri- 
vate practice since my return from the w ar in 
1919 Both of these w'omen were morons, 
with the mentality and the emotional lack of 
control of children They had a minimum de- 
gree of toxicity as judged by their signs, and 
both developed eclampsia during normal 
labor The seizures were mild, but numerous 
They both were mental cases after parturi- 
tion, the one, temporarily, the other, perma- 
nently Per contra, women whose whole emo- 
tional life has been disciplined and controlled, 
may become toxic to an exceedingly high de- 

and Obstetricians Omaha Nebraska October 
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grcc before the toxicity becomes manifest m 
the form of eclampsia But >\hcn the major 
cataclysm docs develop the course of 
u usually corre pondingly severe and not m 
frequently lethal 

lit BLOOD PAESSCSE 

The blood pressure m the early months of 
pregnancy is very low rangmg between 30 
and 60 diastolic and 60 and 90 sj stolic This 
13 normal judging from hundreds of oimpu 
tations It slowly nsts in the third trimester 
under normal conditions but should not ex 
cccd 70 to 80 over 100 to no In abnormal 
states blood pressure begins to nse and may 
reach very high registration throughout the 
later months 

There is a phy siological reason for the early 
low blood pressure It is to conserve the 
embryo and its extracorporeal outgrowths 
\\ ere the blood pressure nigh at this stage 
severe maternal hemorrhage would mcrcasc 
the extravasations about the delicate fetal 
placental fronds when the phagocytic tropbo 
blasts open the maternal smuses and a large 
percentage of early pregnancies would conse 
quently be sequestrated and cast oS 

In the third trimester high maternal blood 
pressure leads to grave placental disease and 
coinadentally grave fetal circulatory disturb 
ances It can be put down as a fairly constant 
rule that progressive high maternal blood 
pressure is the cause of progressive insidious 
placental sclerosis which places the life of the 
fetus m jeopard) by cutting off nutrition and 
aeration to the fetus thereby bringing about 
slow strangulation and starv ation We do not 
get placental infarction (margmalis or other 
wise) in cases of uncompUcaled toxemia to 
wit the absence of placental infarctions in 
eclamptic cases nor does the fetus succumb 
in Micro owing to acute toxemia — agam nit 
ness the high percentage of living children 
bom of eclamptics even m spite of the force 
ful methods of dehvery so frequently cm 
ployed \cute eclamptics have placentas 
singularly free from sclerotic infarctions Pla 
cental sderosis whether marginal or central 
IS usually insidiously slow m development 
(From this condition w e must distine,><^ 
sive death of the placenta ) Placental scle 


fosis Of infarction is notably assoaated with 
high maternal blood pressures This increases 
the pres ure in the placental maternal sinuses 
which by virtue of the law of hydrostatics is 
transmitted equally to all parts of the fetal 
vUIous fronds m which the dchcaie fetal ar 
culation IS in operation As a consequence of 
the heightened blood pressure the fetal or 
culation would be cut ofl if the fetal pressure 
did not nse synchronously to overcome the 
external pressure upon its arculation \nd 
disproportion between fetal and maternal or 
culation bnngs about in the placenta a se 
queore of extravasatory events which are 
conspicuous by their frequency They are in 
the Mturo of liquid edema inspissated edema 
(tibnnoid) white infarctions (marginal and 
central) vessel sclerosis feta! pscudomyx 
edema and sderodernua The next big step 
in exact placental pathology will be a con 
plele diSercntiatioa of the lesions due to 
scnihty from those ansmg out of maternal 
blood pressure and from those due to true 
toxemia Since these three conditions are fre 
quently found concomitantly m operation 
the segregation of the lesions of eau of the 
three causes is not an easy one 
So far boivevcr we may go without error 
first that eveo’placenlahvcs thehfehistoiy 
of all living matter It has its embiyony 
childhood adolescence aiatunty and senility 
Senile changes begin in the placenta at about 
(heseventhmonth andrcach inthemajontj 
of instances advanced stages at full term It 
may at once be objected that the placenta has 
not discharged its full function until the 
birth of its dependent child and the demands 
made upon it should increase with the growth 
of the fetus Casually this seems correct But 
on closer study we tind that in early embry 
onic life after the allantois or yolh sac has 
atrophied we find the fetus is dependent upon 
the placenta for the transmission of its every 
requirement This until about the seventh 
month Prior to this date the placenta is a 
virtual storehouse of accessories After the 
seventh month the fetus begins to elab<^ate 
10 its own organs some of its needs Tms 
grows progressively so that in the end the 
fetus js self sustaining except for the need oi 
oxygen and its effects together with partially 
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assimilated food, to be used chiefly for kinetic 
or potential energy 

IV CLINICAL VARIEIIES OF TOXEilLA 

There are at present, many dissimilar clini- 
cal diseases classified under the term “toxemia 
of pregnancy ” It will be our duty in the near 
future to endeavor to dissociate these into 
their respective and proper categories For 
the present we may indulge in a few broad 
statements relative to the cases Not all high 
blood pressures m pregnancy are due to tox- 
emia of pregnancy As a matter of fact, the 
great majority have nothing m common with 
toxemia 

High blood pressures are commonly asso- 
ciated with progressive placental edema, depo- 
sition, and sclerosis Toxemia does not affect 
the placenta m this manner 
Toxemia produces placental hemorrhages 
and placentosis Retroplacental and mtra- 
placental hemorrhages are notably found in 
true toxemic cases and usually in the low grade 
types of toxemia, cumulative and of long 
standing, but rarely with a blood pressure of 
over 125 systolic Placentosis, and its final 
expression, massive death of the placenta, are 
found in the acute true toxermas The vast 
majority of cases of clinical toxemias that we 
meet with in the wards, have no symptoms, 
and the only signs are a progressive pallor and 
an intractably rising blood pressure These 
are not cases of uncomphcated toxemia They 
are toxemic cases only possibly in a secondary 
way But primarily, the blood pressure arises 
out of dyscrasias other than those due to preg- 
nancy They are the types of cases that the 
internist speaks of as idiopathic blood pres- 
sure — a term that has no meanmg and is used 
to cloak our ignorance They constitute the 
great majority of the patients who have per- 
sistence of high blood pressure after dehvery 
and eventuate after some years into chronic 
cardiovascular-renal cases, the end-result of a 
persistent high blood pressure which is merely 
the sign of a vitiated metabolism of long stand- 
ing and of a certam intensity Pregnancy is, 
in such cases, merely an incidental associa- 
tion, not without its influence upon the pri- 
mary disease, and not always a baneful asso- 
ciate, as will be showm later 


\ NEPHROSIS VERSUS NEPHRITIS 

Two years ago I published the detailed 
histones of 5 patients who had been observed 
for many years, hospitalized and under ob- 
servation by professors of mternal medicme, 
and upon whom every chemical and cyto- 
logical test had been done, resulting m a final 
diagnosis of chronic nephritis These patients 
were warned against pregnancy, owing to the 
serious consequences which it would entail 
They were sent to me later when about 3 
months’ pregnant, to have a therapeutic abor- 
tion performed The first one demurred, and 

1 compromised, allowing her a full protein 
diet for 2 weeks, with the imphed condition 
that if she did not show a fall m blood pressure 
and a reduction in albumm, the abortion 
would be performed At the end of 2 weeks 
the blood pressure had fallen 20 millimeters, 

2 weeks later about 20 more, now at 90/ 140 
millimeters At 4>< months the albumm had 
disappeared, except tor a faint trace, and the 
blood pressure had fallen to no, from a steady 
180, which had been more or less consistently 
present for 3 years Mrs K had a normal 
delivery, a normal child, normal placenta, and 
a normal puerperium Her blood pressure sub- 
sequently was never over 1 10 millimeters, and 
she has been under my observation since She 
gained 29 pounds during her pregnancy, never 
felt better, and I delivered her 2 days ago, 
October 18, 1935, of her second child, and her 
course was perfectly normal Blood pressure 
never was over no millimeters, and there was 
a faint trace of albunun from the fourth 
month on There was an occasional cast dur- 
ing the pregnancy The 4 other cases were 
almost similar The smgular thing is that 
improvement, in each case, began at about 
31^ months of pregnancy, and the apparent 
cure w'as complete at about the fifth month 
An explanation on the basis of a hyperpos- 
terior pituitary with a low reserve in the gland, 
was contended Since this publication, there 
have been 7 otlier cases brought to my atten- 
tion, by professors of other schools, or by my 
colleagues Protessor Fahmy, of Edinburgh, 
wrote me of 2 similar cases 

So that, so called nephritics do not neces 
sarily react adversely by the imposition of a 
pregnancy But we at once ask ourselves — 
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what IS nephritis® The internist must anster 
this question Certain it is that a true ne 
phntis resultant of an inflammatory change 
in the kidnev could not concejiably he un 
proced by a pregnancy ^^' 3 lat wen, these 
cases then® Most decidedly they v»ete ne 
phrotics Anl what is nephrosis® A change 
in the secretory elements of the kidney of 
the nature of fatty degeneration brought 
about by an endocrine dys rasia of consider 
able duration and intensity producing al 
buminuna ca ts blood pressure hematuria 
and even suppression ot urine but capable of 
rapid restoration of function when the cause 
IS removed leaving the kidney damaged m 
proportion to the intensity and duration 
(cbefly duration) of the causative agent In 
this respect it differs from nephritis in that 
luDcMon apparently to full capacity can be 
restored in an incredibly short period of time 
In many instances the restoration is not ad 
for an increased porosity (if 1 may 
use that term) of the kidney frequently re 
mams expressed m a constant trace of al 
bumm What the effect will be m the cases 
quoted over a long period of years I cannot 
even venture an opinion foe they have been 
almost only 3 years under observation None 
of them presents other than a fairly constant 
trace of albumin both in pregnant and non 
pregnant states The posterior pituilarjr sc 
cretton has been shown to contain four m 
gredicnts 

1 \n oxytoac sub tance (pituitnn pitocin 
etc ) 

2 A roelanphorc substance that controls 
the distribution of pigment in the body 

3 \ water retention substance 

4 A pressor substance 

These substances varying in amount in the 
circulation over and above the needs of the 
body produce a disturbance of function 
which IS very varied in symptomatology Not 
only that but we may slate that one cannot 
have a wide departure from the normal by 
anv one gland without entailing an upset in 
all the others that are intunaiely core lated 
with it in function So that most of the major 
type of glandular dystrophies arc plun 
glandular though probably uniglandular al 
the outset Hoffmann and Vnvelmmo have 


shown an excess of the posterior pituitary sub 
stances in the blood of (omc pregnant women 
These substances were consistently present in 
tone cases and consistently absent m non 
toMC pregnant cases Some doubt has been 
thrown upon the work but their results have 
so much vcnsimihtude that they have a great 
appeal and have the virtue of that old philo 
sophical adage that what ought to be 15 
However it is the only theory that will cx 
plam the symptomatology and I know that 
the scientihc world is fairly unanimous in 
accepting the endocrine theory of toxemia 
of pregnancy 

It will be emphasued later that not only the 
posterior pituitary possesses a prtssor sub 
stance we find it also ui suprarenal thyroid 
and parasympathetic ovcractmty It has 
now been demonstrated beyond doubt that 
the parasympathetic nerve endings under ex 
ces&ive slunulation produce a substance 
acetylcholalc which has all the properties of 
suprarenal extract and is a pressor substance 
This is not surprising when wc realize that the 
suprarenal core is made up of tissues similar 
in histologv to the autonomous nervous sys- 
tem and moreover that the suprarenal is 
merely an agglomerate offshoot of the para 
sympathetic 

fhc importance of the endocrine sy stem is 
growing dally in our concept of disease Every 
function of the body 1 under the control of 
another function and the ultimate control 
rests with the glands of internal secretion 
and the master control resides in the domi 
natmg influence of the pituitary It can now 
be said with every indication of complete 
veraaty that in cases other than traumatic 
and bacterial the initial steps that lead ev entu 
aU> to elcath ate inaugurated by an. endocrine 
imbalance first setting up a proorcsvively 
vitiated function which spells vitiated metab 
olism which in turn spells a progressive 
blood content of abnormal products which the 
body corporate at first neutralizes but with 
which It cannot cope for any prolonged penod 
without entailing the downfall of the com 
pensatory glands that hav e come to the rescue 
of the Inland that was primarily in distress I 
see this so often that I make the statement 
with all the as urance of a truism 
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VII NLRVE ilUSCLE IRRITABILITY IN 
TOXEMU 

This 13 a new clinical concept Nerve 
muscle irritabihtj is increased in the acute 
to\emias, and is lowered in the chronic cases 
These statements seem at first, at variance 
But they will be found to be in accordance 
with e\penence m other allied states of dis- 
ease We find that in bacterial toxemia, the 
acute steps of the disease usually present a 
heightened nerve muscle irritability, and that 
this passes into a lowered state u hen the dis- 
ease has lasted a longer period of time — wit- 
ness the acute restlessness of the early stages 
of tj'phoid, and compare with the lethargy of 
the late stages hlany of the great literati of 
the world were tuberculous, and their pro- 
ductivity was proportionate to the acuteness 
of the disease In the periods of recovery, 
when corporeal curative forces were in the 
ascendant, the mental activity became low- 
ered proportionately The virus of tubercu- 
losis IS particularly stimulating to brain and 
spinal cord, and this property is shared 
largely with other bacterial toxins And m 
this respect, the toxins of pregnancy are not 
exceptions 

Witness the cataclysm of eclampsia, where 
probably the initial overcharge in a single cell, 
or group of cells, spreads throughout the 
brain to set up the general convulsive seizure, 
due to the heightened nerve muscle tense 
which makes the organisms ripe for such a 
widespread involvement Physiologists tell 
us that the outgoing impulse may be out of 
all proportion to the afferent stimulus, and 
here we have a very potent example of this 
This leads up to the following explanation — 
uterme irritability is increased in acute toxic 
states Need I mention the fact that the 
uterus usually goes into spontaneous labor 
after the first few convulsive seizures^ Per 
contia, uterme nerve muscle irritabihty is 
lower in the chronic toxemias, and these cases 
will frequently tax the ingenuity to its utmost, 
to put them into labor It is well to recognize 
this fact in determining the line of conduct in 
endeavoring to empty the uterus in the inter- 
ests of the unborn child 

Doubtless the lessened nerve irritability of 
chronic cases extends to organs other than the 


uterus, but we know no easy method of de- 
termining such a change 

VIII CELLULAR CHANGES IN THE BLOOD 
IN PREGNVNCY AND TOXEMIA 

In conjunction with Dr Rudolf Gottleib, a 
cellular study of 300 cases w'as made, and 
some interesting results have followed It was 
lound that in a very large percentage of cases 
there is a progressive hypochromic anemia, 
reaching its maximum during the last days of 
pregnancy The fall in the coloring matter in 
the red cells is particularly rapid in the last 
month of pregnancy We found that the 
anemia was less marked m caSes in which the 
pregnancies w’ere not too rapid in succession, 
but was very pronounced m cases in w’hich 
intervals of less than 2 years occurred between 
pregnancies In these cases the fall is quite 
alarming at times 

It has also been found that many of the 
symptoms which heretofore w'ere attributed 
to toxemia, really arise out of the anemia, 
such as, for example, numbness of the fore- 
arms on awakening, some swellings of the 
hands and feet, general weakness and neu- 
ralgias hloreover, there was also a general 
increase m the mcidence of toxemia in the 
anermc cases Associated with the anemia, w^e 
found a marked diminution, commonly total 
absence, of hydrochloric acid in the stomach 
This is progressive with the anemia, and is 
probably the primary cause of the anemia 
This leads frequently to digestive upsets, with 
fermentation, heartburn, and glycosuria dis- 
turbances This achlorhydria persists for 
some weeks after delivery, but in many of the 
milder cases the return of gastric function is 
established during the 2 weeks following labor 
In other cases, where pregnancies have fol- 
lowed one another in rapid succession, the 
achlorhydria may be permanent, as is also 
the rule with the consequent anemia The 
achlorhydria and the hypochromic anemia 
stand in relation to each other as cause and 
effect 

These cases respond almost magically to 
large doses of iron The chloride of iron has 
proved the best preparation, but it presents 
administration difficulties The most satis- 
factory substitute was found in the scaly 
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preparation the atrates These must be ad 
mmistrated in large doses of oo grams or so 
daily Its best vehicle is malt or wine Its 
action IS enhanced by the administration of 5 
to 10 mimms of hjdrochlonc aad stparately 
Occasionally the iron produces diarrhea and 
upon this occurrence the dose must be re 
duced In addition it was found that in true 
lovic case there was a decided shift to the 
nghl in the white blood cells sometimes so 
pronounced that the toxemia was forecast 
several davs before clinicdl signs were tie 
tectabie 

I\ CitEUlSTBV OF THE BLOOD IN TOXEMIA 

Blood chemistry in toxemic cases has been 
\cr> disappointing The reports come bacL 
from the laboratory wath monotonously not 
mal returns showing no evidence what oevet 
of retention products or other disturbances 
There is luile or nothing that will help in a 
dilTercntiation or a prognosis It has been of 
value however m shownng us that even m 
the gravest cases of toxemia wc are not deal 
ing with a nephritis but with a nephrosis in 
Ibc early stag s of whidi there i no evidence 
of retention of waste products When the 
blood chcnijstr> shows a heightened retention 
of waste products a consequence of renal in 
sufficiency of a grave character already the 
diagno IS of nephritis is usually easy b> 
ordinary clinical methods 

The contention that a high unc acid on 
lent in the blood is a grave prognostic sign 
has not been substantiated in our observa 
tions 

\ DIFEEBENIIATION OF CASES COMilONLV 
GROUPED VS PRECNANCV TOXFMIAS 

This is far the most difficult part of this 
paper because as >ct our knowledge of dis 
turbed functions in disease procises leaves 
much to be desired However light is break 
mg through The exposition of the subject 
(as It appears to the author) in such a short 
paper must neccssanty be incomplete Greater 
details must be held over for the puMication 
of the monograph which will follow in due 
cour c 

Needles to say that at pre ent there are 
Miveral widely dillerent pathological states 


dassed under the generic heading toxemia 0/ 
pregnancy 

So far it IS pos ible to dassify cases as 
follows 

A True toxemic (pte eclamptic) 

B Hypertensive 

C Nephntic (a sequence of antecedent in 
dammatorv disease) 

D Nephritic (degenerative) 

Group 1 Cases of true toxemu of preg 
nancy fdl into 2 groups the acute and the 
chronic The division is of courve somewhal 
arbitrary but it senes a lerj useful purpose 
These arc frequently denominated as pre 
eclamptics Acute pre edaroplics may be di 
\ided into four dinical types (1) renal 
(2) hepatic (3) hemorrhagic (4) neural 
These subdivivion-i of dimcal types devolve 
from individual idiosyncracics in response to 
a single common toxic agent The variety in 
iharacler of the evoked symptoms and signs 
depends not upon the toxemia as much as 
upon the susceptibility or instability of the 
various systems aad functions of the aSheted 
individu^ In these cases the renal or hepatic 
or the vascular or the nervous system may 
d velop the high colors of the clinical pic 
ture This subdinsion also has a proj.nostic 
value m that some are readily amenable to 
treatment while others are not 
In the acute renaJ tovemia «e have the 
common ty'pc of pre eclamptic There is 
acute water retention as evidenced by gen 
era! c Jema great and sudden increase in bodj 
weight nsing blood pressure (this may be 
abs nt in multiple pregnancies) distention of 
the skin vessel especially of the face marked 
plethora reduced unnary output albumi 
nuria casts hematuna or compi te suppres 
Sion disturbances of vision parks flashes 
of light frosted glass vision blindness ab 
sence of changes m the fundi exc pt papil'arj 
edema no evidences of cardia hypertrophy 
hea laches neuralgias and psj choscs Th^^ 
if not arrest d will end in cclartiptism ard 
eclampsia 

It has been an insolub’e problem to many 
why eclarapucs may subsequently bear a Jarp 
family uneventfully whereas others who 
have suflcfxd from more chronic stales of the 
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and a slight disturbance of the cmunctones 
Ijsuaiiy the lirst evidence of trouble is an 
eclamptic seizure The seizures arc usuidly 
repeated at short intervals and constiousjiess 
s Idom returns after the first tit The m 
tervals arc frequently Idled with muscular 
tnitchings passing at intervals directly into 
frank seizures Tlies are the ciscs that arc 
frequently compand in the suddenness and 
unexp ctedness of ons t to a bolt from the 
blu To the undisccrning eje there were 
no clouds to denote Uic impending storm 
The pro{,nosis is poor for both mother and 
fetus 

The chrome eases of true to^cmla differ 
from the acute m their slow insidious on ct 
gradual progressive development of s>mp 
toms and sij,ns gradually increasing albumin 
and blood pres urc signs of defective vision 
headache and vomiting and edema One 
sees in retro poet in the records of the ante 
natal dime a graduM exacerbation of the 
si,,ns and symptoms Many of the milder 
ca es vield to modiication of expenditures 
of incrgy and of diet In other the im 
provement is merely trmporarv When hos 
piCalizcd and placed under stricter regimen 
the majonl) improve frequently only to re 
turn at a later period w ith a recrudescence A 
percentage when hospitalized improve (or 
3 or 4 da) s as evidenced b) increas^ output 
failing blood pressure and general S)mpto 
matic amelioration But m a small group the 
blood pressure begins to rise on the fourth 
day in spite of the improved environment 
and this must be considered a very sinister 
sign It can now be stated as an axiom that 
the longer a chrome toxemia lasts the greater 
IS the consequent damage upon the organism 
and the greater are the chances that the 
initiated vitiated metabolism will continue 
after cessation of tlie pregnancy 

Group B The JnpcrUttst eciass These con 
stitute a large percentage of the so called 
toxemic ca es \ irtualiy they are not preg 
nanev toxemias at all They are the t)pes 
of eases which arise in medicine and are 
grouped under essential or idiopathic 
hypertension a term which has no signiU 
cance except to connote that we know not the 
cause 


These eases are usuall) symptom free or of 
so slight a character as not to be character 
istic Heightened blood pressure is the one 
constant sign It is progressive and sinister 
ui its rise usually unafiteted except tem 
porardy by treatment Blood chemistry is 
negative except in the advanced cases Al 
bumtn is abv nt m the majority of cases and 
there IS never more than a faint trace when 
pres nt castsarcxcry few and of the hyaline 
or tincly granular tyqies The blood pressure 
may have antedated the pregnancy or may 
have started early m the pregnancy These 
are (h eases in which there is a strong tend 
cncy for the blood pres urc to continue fol 
lowing upon delivery and if the dyscrasia 
which produces the blood pressure persists 
long enough the case will eventuate in a car 
dioxascular renal sclero is That this is pn 
manly an endocrine dyscrasia is borne out by 
many arguments The pregnancy may be 
the pnmary exciting cause which upon its 
termination may cause a return to the nor 
mal This type of case i expressive of a 
hy’perscnsitivcnc s of certain glands of in 
icrnal secretion I rt^nanev as we all know 
exer lacs greater changes m the tnUrnal 
glands than m any other systems the uterus 
being the only exception to that statement 
It IS natural therefore that it should be the 
cause of hvpertension in manv cases where 
glands which lorm hypertensive substances 
are unduly stimulated by the pregnancy I 
have seen this frequently m the hypcrthjr 
roidisms of pregnancy when the over re 
sponsive gland returns to normal fun tioa 
after each pregnancy and the blood pressure 
and other symptoms also subside But m 
several instances under do c ob crvation 
the glandular function does not subside in the 
puerpenum but goes on eventually to card a 
and other lesions secondary to the disturbed 
metabolism So it is m cases of suprarenal 
dvxtrophy In many of these cases where the 
dyscrasia antedat d the pregnancy the preg 
nant state then becomes merely either a con 
tnbutory ameliorating or associated factor 
If the hypertension has preceded the preg 
nanev for a considerable tune cardiac change 
of an hypertrophic nature may be demon 
strable W hen placed under favorable ircum 
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stances, the blood pressure almost invariably 
shows a shght fall m the first 3 days Other- 
wise, there is no change On the fourth day, 
the case resumes its pre-treatment course 
The fundi are negative, except in the rare 
case of long standing 

Patients who develop high blood pressure 
at the menopause run a similar course The 
cause IS undoubtedly an endocrine imbalance, 
arising out of the sudden withdrawal of the 
ovarian secretion, acting upon a supersensi- 
tive organism In the majority of such cases 
the condition subsides spontaneously, while 
m others it does not Many other contribu- 
tory causes may be enumerated, such as 
emotional shock, chronic focal infections, 
chronic gastro-intestinal disturbances, espe- 
cially mucous colitis These, though dormant 
for a considerable penod, may be brought 
into sudden prominence by the associated 
pregnancy, but are virtually independent 
of the pregnancy which becomes only an 
added contributory factor In other in- 
stances, the pregnancy may use up the exces- 
sive gland secretion and cause a decided im- 
provement and a cessation of the dyscrasia 
subsequently These states of high blood 
pressure are not immediately dangerous to 
the mother, but they exercise a most per- 
nicious influence upon the placenta, causing 
edema, fibnnosis, insidious progressive infarc- 
tion, and slow' starvation and death of the 
fetus A study of the mothers over an ex- 
tended period, will show recovery or pro- 
gressive arteriosclerotic changes 
Group C Nephrilics {mJJammatory) These 
constitute the group of cases m which, owing 
to antecedent disease, such as acute fevers, 
the kidneys have become the seat of irre- 
parable damage, and the pregnancy then be- 
comes a complication of nephritis 
In a percentage of cases, the kidney lesion 
13 demonstrable prior to pregnancy In others, 
there is a history of nephritis, with an im- 
provement sufficient to wipe out clinical 
signs In still others, the condition is not 
known until brought into relief by the preg- 
nancy The amount of previous damage to the 
functional capacity of the kidney, in these 
cases, will determine the early or tardy ap- 
pearance of renal insufficiency m the months 


of pregnancy Careful examination of the 
cardiovascular system may show hyper- 
trophy, the changes in the fundi are of the 
albuminuric type, the fundal blood vessels 
may present the silver wire appearances 
Blood chemistry may show evidence of re- 
tention products, owmg to renal insufficiency 
Group D Nephntics due to degeneration 
Into this interesting group there enters a 
large number of cases As the term implies, 
it IS a degenerative change due to wear and 
tear, and in the last analysis, is endocrino- 
logical in origin, just as senility is probably 
primarily of endocrine origin There are all 
degrees of this senile degeneration, from the 
degree of inappreciable diminution of the 
kidney reserve, to the degree at the other 
extreme of renal incompetence, to the daily 
round of energy expenditure and eliminative 
work The usual history, as regards preg- 
nancies, IS that there may be several normal 
pregnancies, followed by a series w'lth renal 
incompetence which manifests itself at first, 
late in the pregnancy, and in the subsequent 
conceptions the renal faltering shows up 
earlier and earlier in the gestation period 
Or, we frequently obtain quite another his- 
tory— a senes of normal pregnancies followed 
by a long interval in years of hardship, and 
the manifestation of renal mcompetence in 
the subsequent gestations These cases are, 
I repeat, very common Circumstances of 
environment may improve, with a corre- 
sponding improvement m general corporeal 
tone so that an apparently normal pregnancy 
might follow upon one of slight renal insuf- 
ficiency (when the general health was de- 
pleted by circumstances) and the normal in- 
terjection may again be followed by other 
pregnancies with the renal state much to the 
fore in symptomatology It must be inferred 
from the foregomg that tlie renal impairment 
IS only part of a general ageing, though the 
renal may be in advance of any other system 
degeneration, for few people degenerate at 
an equal rate in all their organs Close ex- 
amination of these cases may show cardiac 
hypertrophy, but all other examinations will 
prove absolutely negative These cases pre- 
ponderate in the third and fourth decade of 
life, but are not unknown in the earl> ado- 
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lesccncc They arc the tj-pcs that are {re 
qucntly &poUn of as Udncjs of low re 
scnc but I would not that jou should infer 
as do some authors that b> this term I ijnpl5 
that the condition is congenital On the con 
trary it is an acquired state of premature 
scnilu> though one might easily imagine 
that there would be the %cr) occasional duld 
who IS bom with k.idnc>'s too small (or thcit 
economy Such cases howc\cr must be \cry 
rare about m the same proportion as we find 
microcardiacs micro-ophthimics etc and to 
these few if they arc dtagnosablc we might 
apply the prefix microncphntics 

bo It will readily be seen that though 
theoretically we may categorize all casts of 
toxemia yet practically a great deal more 
scientific refinement of methods must take 
place before all eases can be placed m their 
proper group Moreoscr if any lodividual 
were merely of one typo of intoxication or de 
generation the matter would be rclatiicly 
simple But there is no reason why a ne 
pbritic of either type dcKnbcd aboxc may 
not also base a pregnancy toxemia super 
added to her other afilictioa This natundly 
complicates the matter Ncry seriously though 
not msurmountably 

Assoaated with or following upon some 
of these maternal corporeal defects there 
arise placental changes that arc very definite 
but difficult of mterptetaUon That certain 
placental pathological changes arc practi 
cally uniformly di>coycrcd in association with 
certain maternal abnormal states cannot be 
gainsaid 

Recent rc^arch into placenta) pathology 
has shown that there arc lesions that arc 
found with great (requenev and when taken 
m conjunction with a careful antenatal record 
It IS pos-ublc to connect eirtam lesions with 
certain clinical sit,ne 

rhe U ions that arc most commoidy found 
in placentas at term arc (i) chonomc sclcro- 
A 13 an} subchontnic dtgencration (al pla 
cento 1 (?' hemorrhage (4) inlarclions 

(5I digcncralion cysts 

Lhononic sclery is an I subchonomc de 
>, ncralion seem to ari'C out of sinile changes 
actenluatnl b) nulrilional changes inoltnl 
I > obstruetKD 10 the placental orculalioo 


\ND OBSTETRICS 

It IS rare to lind a placenta at tcmi that is 
not the repo itory of thi exudati\c clogging 
fibnnosis which m Us m pi »ation from 
plasma to fibnn Us uc contracts and cut oil 
a great dial of thi fetal circulation Thu 
exudate is deposited cliictly m the laroiii i of 
the chonomc plate and bclwim the amnion 
and the chonon In consequence ol this depo- 
sition the underlying fetal mUi unditgo 
marked degeneration and absorption leaving 
their main \csscU tiuckcoed and white and 
with dimensions many times their original 
size Comadcntal with this there develops a 
hyalmc degeneration of the maternal intra 
placental septa with enormous swcUmg m 
which the individual cells assume proportions 
as hi^ as twenty tunes their original sue 
and difTcrcntiation of nucleus and cell 
protoplasm is tost and they frequently stand 
as enlarged phantoms of their former wives 
rbis sclerosis c peoally of the chonomc 
plate 1$ tlic predt. posing factor m the de 
a clopmcnt of urcumcrixcnce andurcumv alia 
tion of the placenta ‘ I am fairly c invinccj 
that the placental exudate and subsequent 
libnnosis is the result of obstructive fetal 
orcuiation and that this m turn is the dl^ct 
result of maternal high blood pressure It >c 
difTicuU m placental pathology todtstinguib 
between the changes inductd by maternal 
toxiQty and those due to maternal hyper 
tension To a certain extent that has been 
po siblc (or It IS now almost certain that 
chonomc sclerosis and exudate dijicnJ u{ion 
malcmol hypertension This con lition is cn 
banced by the senile changes incident to jiost 
maturity that is after the seventh month 
Upon this {Km oscular selcrisis depends a 
great deal of the Mow msiiious coapilatioo 
necrosis which passes un let the gcncnc raue 
of white infants 

PZircNT' jv 

lU into IS is a new discovery fht tcmiin 
olog> implies an cnlwnn lo^iial cau^atioi 
It IS the pr xluel of acute tor mi tales ar i 
IS the direct cxprcs- on ol t xenu upon a 
pccttic tiv uc Iherc arc arufe Jjdosc tav» 

Ui wfi h the Hhde jdaernia 11 allreti 1 u ’ 
lutmlv ihriUfthiul iiaihn„ t i alh 
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maj-pin q cnor ionic 



Fig I Infarcted placenta, showing compensatory hypertrophy Lines of growth 
tension Eccentric circumcrescence 


masse of the whole placenta The placenta, 
in the early stage of the disease, is blue black 
in color, engorged vessels course over the 
ammo tic surface The tumefaction, owing 
to congestion, may swell the thickness of the 
placenta to 3 inches On section in the fresh 
state, the placenta oozes blue black blood for 
a long time, and diffuse irregular hemorrhagic 
cavities abound throughout the substance of 
the placenta If the child dies in the following 
days, the placenta gradually changes color 
to a golden yellow, due to diffuse fatty de- 
generation of all Its cells, blood pigment is 
found gathered m clusters, and it the placenta 
be retained for some days in ntero and retain 
its maternal attachment, absorption goes on 
rapidly, and the placenta becomes gradually 
thinner by the absorption of the delicate 
villous tissues, which, owing to their more 
embryonic type of development, are broken 
down more quickly than the more resistant 
maternal portions of the placenta Under the 
microscope, m the acute stage the villous 
capillaries are distended to the degree that 
they actually impinge upon one another, and 
the intervascular tissue is almost obliterated 
Vessel walls are frequently broken through 
from fetal vessel to fetal vessel, and m the 
center of each cotyledon is a large coagulum, 
where maternal and fetal blood seem to have 
mi\ed 

The process, honever, is not always so 
acute There are subacute cases, m which re- 
co\ery of part of the placenta takes place, 
nhile the other part undergoes the changes 
described above When this happens, we 
have a condition of thin atrophied placenta 
in one-halt or more of its diameter, with a 


line of demarcation between the living and 
the dead portion (see Fig i) The living 
portion gradually grows thicker the farther 
one recedes from the dead portion, and at 
the most remote margin, recovery may have 
been so complete as to permit a compensatory 
hypertrophy to develop It is as if, near the 
line of demarcation between the dead and 
the living tissue, the hold upon life of the cells 
withm the living tissue was precarious, and 
therefore not sufficient to permit hypertrophy, 
but only life with limited or no special func- 
tions The reasons for the selective influence 
upon the placenta, whereby one portion dies 
and another lives, depends primarily upon 
the he of the placenta in the uterus, and the 
consequential differences in the maternal 
vascular supply that follows For it must be 
emphasized that the uterus differs a great 
deal in richness of blood supply in its different 
regions This will be dealt with at length m 
the details of the monograph In more 
chronic cases one may find recovery and in- 
sidious chronic placentosis going on simul- 
taneously in the same placenta 

HEMORRHAGES 

Among the 1000 placentas that have been 
submitted to careful scrutiny, both before 
and after hardenmg and sectioning, over 600 
showed macroscopic hemorrhages, varymg in 
size from an orange to a millet seed, thereby 
proving that hemorrhagic disease is one of the 
most common pathological entities And 
yet in only ir of these 600 cases was the clini- 
cal diagnosis possible In ro of these the 
child died m ulero, in the eleventh, the child’s 
hfe was m jeopardy dunng delivery Hemor- 
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rhagic disease of the placenta is an expression 
of toxemia and of toxemia only 

DEGENERUION rxsT 

Degeneration c>sts of the placenta are very 
numerous They vary m sue from an almond 
nut to a millet seed When present m a pla 
centa they are usually very numerous Ihcy 
are the expression of a hyaline degeneration 
of mass s of decidual cells with progressive 
liquefaction to the consistence of jelly The 
liquefaction and clarification proceeds from 
within Outward the wall being made up of 
decidual cells in a better state of preservation 
the farther one recedes from the center oi the 
cyst Yfarroscopically the clear transparent 
content la always of a pale nile green They 
have no clinical significance and patho 
logically they are merely an expression of a 
special form of degeneration of a special 
tissue 

TRC VTUCNT 

Treatment resolves itself into that of acute 
and chronic cases 

iculc cases inclusive of eclampsia In this 
type of case thewholcluieof treatment should 
have for its object to allay nerve irntibiliiy 
and promote elimination Sedatives are in 
dicated Morphine is usually the one most 
readily at hand Other agents quicker and 
more certain of action arc luminal sodium 
amytal nembutal and avertin the last with 
caution If the pressure is high and there is 
anv sign of papillary edema or severe head 
ache bleeding i indicated followed by a 
small amount of inlrav i nous hypertonic solu 
tions of sugar sodium chloride or magnesium 
sulphate The injected fluid should be the 
equivalent quantitatively of about one 
quarter of the blood withdrawn Both these 
treatments promote a return ol the cxces we 
cxtravascular cell plasma into the blood vts 
seU and a general relief of cell pressure but 
of greater implication and importance is the 
relief upon the cerebral neurones The cmunc 
tones should be iimulatcd by catharsis or 
bowel lavage Magnesium sulphate in con 
centrale usuallv answers best Diet should at 
lirst bo completely restricted Later milk 
and carbohydrates and vegetables should be 
added to conserve body weight If there is a 


heavy loss of albumin through the urine pro 
terns may frequently be administered with 
advantage 

In that toxemia of pregnancy is an endo 
erme dyscrasia of the hyperfunction variety 
all physical bombardment of the hyperscnsi 
live nervous system should be avoided bv 
protecting the senses and emotional strain 
and stress should be eliminated 

The problem of interference to terminate 
labor m the acute stages of the disease docs not 
permit of unanimity of opinion My own line 
ol action IS as follows In primiparm with 
severe eclamptic seizures following in rapid 
order and a closed cervix cesarean section 
is the indication In multiparm the past his 
lory as to labors must be given weighty con 
sielcration In cases m which labor has been 
easy and rapid induction by rupture of the 
membranes usuallv will suffice but due con 
sidcration must be given to the sevcritv and 
frequency of the attacks together with the 
intensity of the coma and the facial appear 
ance In the severe type cesarean section 
will commend itself In tlie milder form the 
less drastic manipulation will claim your 
choice 

In the less severe types of pre eclamptic 
lovcmia consideration should be given to 
palliative treatment aaaprcliminary to ev acua 
tion when miprovemcnt has been effected 

In the chrome pre cclamplics as well as in 
the other types the hypertensive and ne 
phruics one usually has ample time to give 
the cas considerable thouoht During this 
p tioel of rest restricted diet and stimulation 
of the cmunctones one can study all the con 
tmgenaes of the cases Besides the primary 
study of the mother there enters the prospect 
of the unborn child the economic and social 
status the absence of children or the presence 
of many together with a consideration of thiir 
age and independence In fact everything 
that IS even tangential to the case rru t be 
weighed carefully Knowing that m the 
chronic cases the longer the prenatal hyper 
tension lasts the greater is the likelihood of Us 
persistence afterwarl and Us ultimate resmt 
upon the organs knowing also that in (he 
hyperten ivc cases and mphntics unflamma 
tory and degenerative) irreparable damage 



GOODALL TOXEMIA OF PREGNANCY 


437 


IS being inflicted upon the maternal organism, 
knowing also that it is in those cases with 
high blood pressure and paucity of symptoms, 
that the insidious placental changes are found, 
placing the child’s life in jeopardy, these and 
other considerations must be placed intelli- 
gibly before the parents for their sanction and 
your recommendation Then, and onl^ then, 
are we free to act, and the day has gone by 
when we are justified m carrying a patient to 


the last ditch of resistance, to gratify our 
pride of accomplishment in obtammg a livmg, 
viable offspring, at a price paid by the mother 
— at a price which neither she nor her husband 
would have undertaken had they knowm the 
immediate nsk and the more remote sequelie 
Such a decision must rest with those most 
mtimately concerned, after every contingency 
known to science has been placed in the 
rational balance 





. GVNtCOLOGH VSO 
jUROtK' G 

. the smme Hospir^i- 

^ AND D‘SCI'^ 


,^lfc«"«AS *« ' ^jyc v-u 5* 

RO' i,^. as - - „„ ^eji« ;; ,6 p« «»t ».»'■ 

lU'sWCl'I'^ >» fchS^j!"” i,iy :unon(,"'»''y;Suo. 

tuc "."^?f„m»>"'''''I. ' 


. -S^IsSS TSi^Si^ 

istn'ich nitcdSW''*^^ , ♦« <icncs 64 P*'^ . .ug ursl J* 

s;S 4 s.e.m-% 'ri-zs*- 


K' 


.„" =«■ ‘js's— KiK "'c'tf •'•%ss.'"“.“'» 


[■hctc»>”; occuuv.- 

:r.rvr^-\& cs'"p.-“1 

Vsur'C> jjom ccnl but 3 The ^''^^{i iht hcW ^^jnuus 

S' V' 

sHsssrs.^ .ssgss ..— tr. 

clrt !»' 1>""'“‘ ,c»lc =PI»“*“ «S. “'fSc B.a«'''“ “S =“*” '“ 

and -. .-.-sMun 

V ui^hi r 1 

-r^c'p 




SENGSTACKEN APPENDICITIS IN THE SMALL HOSPITAL 


439 



literature regarding tire tjpe of incision, the 
treatment of the stump, drainage, cecostomy, 
ileostomy, and serotherapy Many surgeons 
have returned to the McBurney incision and 
claim better results ivith it in every way in- 
cluding a lower mortahty Others, including 
myself, seldom use it, except for stab wound 
drainage, and have equally good results My 
usual incision is made over the right rectus 
muscle, and, foUowmg the Battle-Kammerer 
technique, the whole muscle is retracted medi- 
ally in males or laterally in females Thereby 
much better exposure is gained, the incision 
can be lengthened more easil}’-, far less trauma 
to the appendix and adjacent structures re- 
sults in the more difficult cases, and in the 
adult female exploration of the pelvis and 
operation are readily performed In fact, for 
many years I have taught that to use the 
McBurney incision in a woman is to invite 
trouble I have not bad a postoperative or 
incisional hernia in this series, although one 
case eviscerated That was an associate’s 
patient 72 years of age, and she is still ahve 2 
years afterward In the aged patient, how- 
ever, we are in accord with Taylor, who states 
that the best chance of recovery is provided by 
drainage of the appendix area through a stab- 
11 ound over It with a minimum of peritoneal 
disturbance 



Chart 2 Mortality rates, 1920-1935 — purulent cases 


Some operators chshke a right rectus incision 
because they frequently have difficulty in 
locating the appendix A most helpful maneu- 
ver is to msert the index finger of the left hand 
into the wound and extend it flexor surface 
upward until it touches the right anterior 
supenor ihac spme Then turn the finger over 
so that the flexor surface faces downward, 
and then follow down the side of the pelvis 
m the direction of McBurney’s pomt The tip 
of the finger will hook onto a longitudinal 
band, and the cecum can then be brought up 
easily into the operative field 

Treatment of the stiunp is vaned and seems 
to make but little difference Formerly all our 
cases were hgated and the stump inverted 
with a purse-string suture Now inversion is 
seldom done except m gangrenous cases, and 
the results are as good Also, it has made no 
difference whether the actual cautery or knife 
was used to sever the appendix, or whether the 
stump was treated with carbolic acid and 
alcohol or tincture of iodine 
Drainage is the most debated subject Sta- 
tistics show, and the majority opmion is, that 
it IS used too much A few men advocate its 
discontmuance m all cases, even the purulent 


TABLE I — APPENDICITIS I92O-I935 IN 
GOOD SAMARITAN HOSPITAL 


All types 

Acute 

Purulent 


Average % for 
No Deaths % Mortahty large hospitals 
670 30 2 gS 3* 

602 20 3 ^2 st 

126 19 iSoS 2o| 


3 r per cent (Davis) 3 7 per cent (Harris) 

77 percent (Lrech) 3 5 per cent (Donal^on) 3 4 percent (Ca>ford) 
iSton ^ (Shute) 16 per cent adults 34 per cent children 


TABLE II — APPENDICITIS IN GOOD SAMARITAN 


All types 
1920-1929 
1930-1935 
\cute 
19 o-ig-g 
1930-1935 
Purulent 

xg2o-ig39 

1930-1935 


HOSPITAL BY PERIODS 

A% erage for 
No Deaths % Mortalit> large hospitals 
240 II 4,3s 3 

430 9 2 og 


203 It 541 

399 9 2 25 

39 II 1S6 

67 9 13^ 
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ones With dilTusc pcnlomtis This however 
seems too radical to us and to place too great 
a rc«pon«bvUiv on the surgeon In this senes 
closure with drainage was used m al! pus 
cases Manj borderline casts however m 

TVBLE in VrpLNDlCItlS m GOOD SAUARtTAN 
flospiTAt J9jO-r93:, 

N DMh‘'Mulyl"fc.t«> 
lul 1} I 

Sufi S ft t 

Pvf le 
SCtS 

TABLE IV —SEX IxriDtXCE 

I 

S UcUftlUl; dh 

TABLE V — lERtENTVCE OF ACUTE 
r iSEs i tx iiovTJj 

M h To 

■>vy ft 



CAStS 

noRTALiiy 

Chart 4 Te cenU^e c :di g to d ude* 


which drainage formerly was used arc now 
closed without It and recover pcr/ectly aad 
although m years I have not used more than 
one small agarette dram m any ease regard 
less of the amount of pus and peritonitis 
present the results have been better than 
those in which more and larger drains wca 
used 

/leostom} IS a ficUt friend but should never 
be forgotten It works like magic m some 
cases arid has no effect whatever m otlnrs 
Three Cases in this senes however undoubt 
cdl> owe their recovery to its use To be sue 
CCS ful it must be employed before the small 
bowel IS completely paralyzed It is our be 
Ud that it should be used only as a scrondary 
operation and be reserved for those patients in 

TABIX VI — WARD AND PBIV VTE ROOM 
CASES SINCE 1931 

So. U€f 

W dbr4 '* 

P oocuo » ” 

TABIE Va— RESULTS AS TO DECADES 
U I iKOl t S _PC '* ' *• 
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Chart 5 Mortalit>, 1950-1035, acute and purulent cases 
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Chart 6 Mortality 1950-1935 


which distention and ileus are not relieved by 
pitression, hypertonic saline, or duodenal tube 
Cccoslomy \\ as not used in any case in this 
series Several writers, however, think it has 
real merit 

Strothcrapy also was not tried in this senes 
Wemberg and Laquiere, how’ever, report “the 
general mortality of 5 series of about 1000 
cases of gangrenous appendicitis and peri- 
tonitis was 35 per cent without serum and 14 
per cent with it ”(16) Our mortality without 
Its use in 123 similar cases, however, is only 
15 per cent, so we are still undecided as to its 
value 

A few points in the diagnosis, operation, 
and postoperative care of appendicitis merit 
special mention First, too much knowledge 
IS probably the chief reason for a mistaken or 
delayed diagnosis Paradoxical as this seems, 
the more conscientious the physician the more 
thoroughly he weighs the different possibih- 
ties, and the more often becomes confused 
I have seen this happen many tunes The 
greatest care must always be taken not to get 
sidetracked 

Incorrect temperatures are another cause 
of faulty diagnosis This applies to rectal as 
well as oral readings One of the deaths in 
this series was due to this error The young 
man himself was permitted each time to in- 
sert the thermometer into his rectum, and this 
he failed to do sufficiently As a result, his 
fever readings were negligible, and 4S hours 
delay ensued before the mistake was dis- 
covered 

Cases with sudden, abrupt onset or onset 
with diarrhea are practically never acute ap- 
pendicitis 


Trcatmuil, of course, is strictly surgical 
Adequate incision should be made, a neat 
little scar often behes the undue amount of 
trauma it causes The operator should be 
methodical, he should not mess, maul, or rush 
Ether is the most satisfactory anesthetic, it 
was used in 95 per cent of the cases in this 
series 

Postoperative care is of paramount impor- 
tance It IS here that the battle is so often 
lost m the purulent cases It is here also that 
the small hospital can have a real advantage 
due to the fact that there are no internes, and 
each patient receives the personal attention 
of his surgeon all the time, and the supervision, 
check-up, and co-operation of the staff mem- 
bers can be so much more thorough and per- 
sonal Undoubtedly this accounts for our 
favorable statistics more than anything else 

The chief point in postoperative treatment 
we would emphasize is always to keep the 
tongue moist A dry tongue is a danger signal 
It takes but one second to discover, and yet 
is the only sure way to ascertain it the patient 
is receiving sufffcient fluids Watch the tongue 
constantly , it pays Admmister fluids orally, 
rectally, subcutaneously, or mtravenously in 
sufficient quantity to make the tongue moist 
and to keep it that way as long as the patient 
is in the hospital 

Repeated transfusions of small amounts of 
whole blood are imperative m the weak or 
seriously sick patient Our results with them 
have been highly satisfactory Of late we 
have used the citrate method and find it 
simpler and easier for the patient, donor, and 
doctor, to be just as safe and successful as the 
direct method, and to cause no more reactions 
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Another important although seemingly 
small Item in the dailj routine is to keep the 
patient s back co\ered The combination of 
shirts that tie m the back and ho-^pUal beds 
i\ith the blankets and sheets neatlj folded at 
the patients aiillaj usually results in an un 
co\crcd back whenever he lies on his side 
Many cases of postoperative colds and pneu 
monia undoubtedly develop m this way Since 
this and even lesser details have been tare 
{ull> checked m this hospital there has been 
an almost complete absence of these com 
plications 

Distention besides being a sign of danger 
makes the patient most uncomfortable Re 
pealed small doses of motphuie usually re 
heve It Pitrcssin or pituitnn in conjunction 
witbthercctaltubcor gas encmashavcalso 
proved most useful If these fail the duo 
dcnal tube should be cn)plo>cd Seemingly 
slight dificrenccs in its use however make 
great differences in the results obtained ^^y 
procedure is to leave U in situ for aS hours 
and to drain off the fluids every half hour 
then instill an ounce of a hypertonic saline 
solution damp the tube uatil the half hour 
has agam elapsed when the contents arc again 
drained off and more saline insuiled The 
intravenous use of 30 cubic centimeters of 10 
per cent saline solution at 3 hour intervals has 
relieved 3 cases m which all other measures 
had failed We now use it m every obstinate 
case If these efforts hav c not been successful 
ilcostoni> IS non scnously considered and 
usuali> performed 


to make this potential advantage a rial one 
This we have succeeded in doing for while 
m> mottaht> since 1930 is 2 i per cent for 147 
acute cases that of the 6 other surgeons is 2 j 
percent in 2^3 cases or practical!} the same 
Second belter nursuig can be given as these 
ho pitals arc too small to have training 
schools and consequently all the nurses arc 
graduates 

The mortality for acute appcndicitj in this 
senes IS 3 3 per cent and for the pa t 6 }tars 
only 3 3 per cent whereas for the United 
Stales in general it is j per cent Indeed in 
isciv York City it js 7 per cent according to 
krechsanalysisof 4 342 cases in 14 ho pitals 
nThe mortality for purulent appcndicili in 
this senes is 15 per cent while that fur the 
United States in general is 20 per ant 
Whereas 29 per cent of the c cas s were puru 
lent up to 1930 only 17 per cent of them were 
since then an improvement of 41 per cent 
This means earlier attention by the fanul} 
carher recognition by the doctor earlier hos- 
pitalization and earlier operation (Chart 3) 
The mortality rale also has improved in 
these purulent caves viz iSyi per cent died 
before 1930 and only 13*2 per cent since 
This means improved surgical judgment and 
technique improved nursing and po topera 
live care (Chart 2) 

This study has proved both instructive and 
graufying The small hospital tan do good 
work and keep up with the leaders It can 
successfully handle the appcndialis problem 
OIULIOCIUM it\ 


SUMSUKY 


C TTOW* E Il0» B \ I 
b 1 ( n. to (1 s 


\n effort has been made to giv c a true pic 
lure of acute appcndialis m a small approved 
suburban bovpital along with the authors 
opinion regarding the disease Althou^ this 
Sines I small it covers 16 consecutive >ca /5 
and is a fair cross-secUon of appcnihoUs ui 
this localit} 

I he vmall well organized hospital has an 
mhcftnt advantage over its larger brothers 
VIZ mort personal contact with and constant 
attention to thcpaticntsby theslaffrocrobcrs 
and not b> internes Lvcr> paticnl is m 
rcalit} a private patient Careful supervision 
and good co-opcralion arc necessary however 
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N ORMALLY developed siblings 
(brothers and sisters) frequently re- 
semble each other in appearance, and 
many families have been described m which 
brothers and sisters have exhibited identical 
congenital deformities The latter families have 
been reported individually, and therefore have 
not formed part of a consecutive senes, hence, 
they have not constituted a random sample of 
the population 

A study now being conducted by the author 
deals with a consecutive series of 8S4 families, 
in each of which there has appeared at least 
one congenitally malformed child (i) In 40 
of these consecutive families, there were 2 or 
more malformed brothers and sisters 
In view of (a) the physical resemblances 
observed m normally developed brothers and 
sisters, (b) the frequent duplication of mal- 
formations m siblings, m families recorded m 
the literature, it is of interest to consider to 
nhat extent congenital malformations may 
dupheate among siblmgs bom m families m a 
consecutive series Our observations presented 
are upon such a group and are of interest, not 
only for this reason, but also in view of the 
serious nature of many of the defects m question 
The subject is of clinical as well as of scien- 
tific interest If the second congenitally mal- 
lormed child m a family is more likely to exhibit 


the defect observed in its elder malformed 
sibling, than to have some other defect, such 
knowledge should be of interest to the obste- 
trician For, if a pregnant, multiparous patient 
gives bun any indication that her unborn child 
is not developing normally, knowledge of the 
tjqie of defect observed m her previously born, 
malformed child, might assist him in predict- 
ing the nature of the defect, should she now be 
pregnant with another malformed offspnng 

The present report deals with these con- 
siderations, and, m support of the latter, data 
are presented concerning the frequency with 
which congenital malformations dupheate m 
a series of 40 consecutive families This mate- 
rial is supplemented by two additional groups 
of observations, the three sets of evidence 
being considered under the followmg head- 
ings (i) the duplication of congenital mal- 
formations among sibhngs m 40 consecutive 
famihes, (2) the duplication of congenital mal- 
formations among siblmgs m 19 non-consecu- 
tive famihes, (3) the duphcation of congenital 
malformations among other relatives of a con- 
secutive series of families 

MATERIALS AND METHODS 

To quote from a recent publication (2), the 
data formmg the basis for subjects i and 3 
were collected in the followmg manner 
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mother ^ho could be located The ^oup forma a 
conse utive senes The defective children all died 
within a given geographical area and in a given 
penod of time 

Announcements concerning the study form 
ing the basi for subjects i and 3 w cre made in 
the majontj of medical journals published m 
the United State and in Canada These 
announcements requested corrcspondcnccftom 

pbysiaans who had observed congenital mal 
formations in lao or more brothers or sulers 
The data resulting from this correspondence 
are presented under object 2 

DtirUCATIOV OF CONGENITAL iLlLFORilATJONS 
AMONG SIBLINGS IN 40 CO'tSECUTIV’l. TAMltlES 

In the consecutiv e senes of 40 families with 
2 or more malformed siblings ap each con 
tamed 2 and the remaining ii famibes each 
possessed 3 malformed siblings Data con 
ccmvng (a) birth order of defective children 
(b) family sue (c) sex of each child (d) in 
cidence of miscarnages including abortions 
and (e) the chief diagnoses of the malformed 
individuals m each family are given m Table 
I Parts 1 and 2 The majority of the mal 
formed children each exhibited a single senous 
congenital malformation though a few suf 
fertd from two or more such defects In order 
to simplify the handling of the material each 
of the latter children was assigned a single 
diagnosis This was selected m the following 
manner In case 2 defects were present m a 
child that malformation was assigned to it 
which also was observed in its sibling In 
ca es m which siblings had multiple defects 
which did not duplicate each child was as 
signed its most senous malformation as Us 
diagnosis 

After this was done the families were ar 
ranged m three groups as shown in Table I 
Paris I and 2 The nr I group of 23 families 
(Table I Part i) includes those in which the 
defect duplicated though the repeating defect 
did not always re appear in the first subsc 
quent defective child The 15 famdiesfonnmg 
group 2 (Numbers 24 to 38 inclusive — Table I 
I art ) posse td children having defects 
which repeated in tht ca e of the families m 
group I but these defects did not repeat m 
subsequent siblings m the families in group a 


In the last group of two families fonning 
SWup 3 (Table I Part 2) defects appeared 
which did not occur m either group x or 
broup 2 

Crequency of repeUlion of malforvidions 
Trom the above arranj,ement it will be ob 
vitvcd that 23 of the 40 families or ^7 , per 
cent exhibited the same defect in tu 0 siblings 
It IS evident also that practically all of the 
remaining families except the 2 m group 3 
possessed defects w hich did repeat in group i 

The fact that some of the families with 
recurring defects contained 3 instead of only 
2 malformed siblings and the added fact that 
in these families with 3 malformed children 
the repeating defect did not alwav s re appear 
in the second malformed child necessitated a 
statistical evaluation of the frequency of 
defects by mdivndual chances as well as by 
family frequency 

This computation was earned out m the fol 
lowing manner In each family with only two 
malformed members there naturally existed 
only one chance that the malformation would 
repeat However m families possessing thrve 
malformed children there existed three chances 
that such a defect mi^ht recur For example 
In the case of family r in Table I there were 
two chances that the defect occurring in the 
first defective child would repeat le either J 
child 3 or in child 5 In the case of the second 
defective child (No 3) m this family therewas 
naturally only one chance that thi defect 
would reappear This method gave a total of 
62 chances that a defect could or could not 
rc Occur By thi computat on it 1 found 
that the defect recurred m 29 out of 62 chances 
or m approximately 46 8 per cent of m tance 
and that 11 did not recur m the remaining 33 
chances or in 53 2 per cent of cases 
The frequency of occurrence 01 all of the 
defects listed m Table I was compared mth 
the frequency of the sam d bets a they were 
observed m the total of 890 consecutive coa 
gcmtally malformed individuals for whom 
death certilicates were available It was 
found that the proportion ot the different lie 
fects Wds approximately the same in each ol 
the two group thus indicating that in all 
probability we wtre dealing mth an adequate 
number of families 
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TAJBLE II— M-U-rOItM^TIOXS VMONG SIBLLXGS 
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Tabl IV Sbo«»tht I t ibpbet alh co e mUUy 
Bt^foriBcd cc t beat biJd and t c nL lutall) 1 f uv« 
«1 i * I tixe s« f il) jafatn I et e d d a Table III 

observed also m a subsequent ntaUormed 
Sibling In the $ /amilics reraaiaiQg the 
defect ID the second sibling was different in 
each case from that een in the first one On 
the basis of the number of families then the 
defect recurred m lo of 19 families or in more 
than 50 per cent of instances 
The jnrfi iduaf chance of recurrence as well 
as tbc/ai«ify chance was also counted In the 
19 families there were 31 possible chances of 
recurrence or of non recurrence of the same 
defect rbe latter recurred in oof 31 chances 
or m approximately 65 per cent of cases 

DUl UCATION or CONGEMTAl ilALFORUAXIOSS 


AUONG OTflER RELATIVES OF A CONSECU 


T VI III Sh -ng th I d n « f c g mt I malloima 
U n m g the Uti gt u I estjiilni 
h g a h ha g 1 1 t e gc tall} m U no d cb Id 
C 1 ra — The diagn i 1 ih d f cl e m mb r of tfa 
f mil} C 1 ma — Tb tuinmb I b^dl 
C 1 m 3 — The umb f the !att di id I »h e 
Ut the gam d (eel v also id Column 4— Tb 
mb of cases uj »bich the def tg n n tb It e 
diS edf mthse b redutV ( mil eg b g ludi d 
C lum s — The n n p ting d gn seg bse ed amo g 
the lai N i th t 6 cases (Col ma j) ap- 
p xunat lys p c to{ ustaoci tbed fectialb {aBuI]r 
b mg St di d pp tly w a p ssioa f m 
d ly d mb 1 a I mJ ) t t 


FIVE SERIES OF FAMILIES 
\t the home visits 556 mothers gave tlcu 
nite Information concernmg the presence of 
congemtal malfonnations among telaliv ts Of 
ibis number 39 or approximatelj 7 per cent 
recorded the existence of such famiJ> defects 
“nicse mal/ornations were cvcn)> distributed 
between relatives of the mother and of the 
father and m no instance did defects appear 
amuitancously in both groups of rclatn es 
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Data dealing with the frequency with which 
the detects observed m the certificate children, 
duplicated in malformed relatives, are sum- 
marized m Table III Column i records the 
defects observed m the certificate children, 
arranged in order of their frequency Column 
3 gives the number of instances in which the 
defect in the relative duplicated that seen in 
the certificate child The totals given at the 
bottom of this table indicate that the defects 
noted in the certificate children reappeared in 
their respective relatives m i6 instances of a 
possible 39, or in approximately 41 per cent ot 
cases This high incidence of the duplication 
of congenital malformations supports the 
theory that these malformations are more or 
less expressions of family tendencies 

Of the 39 families with one or more con- 
genitally malformed children, whose relatives 
also presented congenital malformations, 20 
families had defective relatives on the mother’s 
side and 19 families on the father’s side In the 
case of the 20 famihes on the mother’s side, the 
defect was found duplicated in 12 instances 
whereas m the case of the 19 families on the 
father’s side, the defect duplicated in only 4 
instances 

The relationships of the defective relatives 
to the certificate children, irrespective of 
whether they belonged to the mothers or to the 
fathers, are recorded m Table IV Since the 
figures in this table are small, they have little 
if any statistical significance, but are pre- 
sented tor what they may be worth 

CLINICAL VALUE OF STUDY 

It IS evident from the above data that there 
IS a Strong tendency tor congenital malforma- 
tions to duplicate in siblings that belong to a 
consecutive series of families And also, that 
such defects tend to appear rather frequently 
among their more distant relatives This 
duplication of malformations is to be observed 
m the case of the more serious types of defects, 
3ust as It IS noticed m the less senous ones 
These findings lend support to the theory that 
congenital malformations are primarily the 
result of influences which affect the germ cells 
prior to rather than after, fertilization The 
validity of this theorj' is emphasized by three 
examples taken from Tables I and II Family 


17 in Table I contained 3 children ivith pyloric 
stenosis, two of which ivere twins Family 
6 m Table II possessed 2 siblings with 
cleft palate, conceived by the same father, 
but born to different mothers Family 8 in 
Table II contained 2 children both exhibit- 
ing an absence of the right half of the dia- 
phragm It does not seem likely that such 
sequences of events as these could be the result 
of any forces that did not operate until after 
fertilization had taken place 

There is also a practical lesson to be drawn 
from the present observations If the second 
malformed child is so extremely likely to have 
the same defect as the first malformed child — 
the obstetrician, knowing this, is m a better 
position to predict the nature of the defect 
that he may suspect in an unborn child of a 
patient who has already given birth to one 
defective offspring Likewise, following the 
birth of a malformed child, he may be able to 
give the parents some idea of what type of 
defect might be expected, should they con- 
tinue to reproduce, and have a second mal- 
formed child 

Since, as has been shown in a previous re- 
port, congenital malformations are 24 tunes 
more common m siblings of defective children, 
than in the population at large (i), the present 
observations should be of added clinical 
interest 

SUiliUVRY AND CONCLUSIONS 

1 A comeculi'oe series of 40 families havmg 
2 or more congenitally malformed children 
has been studied with respect to the duplica- 
tion of defects in siblings 

2 The defect observed in the first mal- 
formed child reappeared in a subsequent mal- 
formed sibling in about 50 per cent of all cases, 
the 50 per cent remaining including all other 
possible defects 

3 In a second group of 39 coiisecuttoe 
families, in which a malformed child possessed 
a malformed relative, the malformation m the 
child and in the relative were identical m 
about 41 per cent of cases 

4 In 19 non-consecidive famihes with 2 or 
more malformed children, the defect of the 
first child repeated in a subsequent child in 
ox er half of the families 
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5 Iron) Ihis anal>sis ind from priMotis 
tiiciies It IS concluded 
a That many if not most of the conginital 
malformations met with m this study re 
suited from defects m the germ plasm which 
were present before fertilization 

b That when a congenital malformation is 
suspected in an unborn fetus the obstetnaan 
will do well to m'esligate the family hi<itory 
and the parents prc\iousreproducti\ehistory 
for the existence of other defect i\e members — 


which information not only may conbrm his 
suspicion that the fetus is malformed but also 
may aid him in recognizing the type of defect 
that IS present 
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T HL probkm oi p vin which m ''Onu c 

recurs lollowim; duikccsltcloniv led us 
lo invesUgUe the aeluin «l (lru'4s on the 
common bile duel We pre\iousl\ hue ilem- 
onslraled that the pnin is .issixialed wUh an 
mcre.ue m pressure within the eommoii bile 
duet (3, 0) \\ ith this 111 \iew, we h ue ileter- 
mmed the aetion ot some ol the lomnion drujts 
on the meehanism which produces this in 
ere ise in jiressure 

RI Nltw ot TllK Iiri-UMt Rl 

\\ 0 ha\ e not lound an^ reports on the direct 
measurement ol nitrabiliar> pressure ot human 
beings 'Ihere are numerous accounts of the 
action of \anoub drugs on the bihar\ system 
of animals, some 01 which will bo menitioiied 
because they pertain lo drugs whuh we have 
used 

RitaLoji lound that preparations which ev 
cite the parasympathetic nere es also stimulate 
the tonus of the sphincter of Oddi, both in ino 
and til vtlro He found that muscanne, pilo- 
carpine, physostigmine, and especially acetyl- 
choline produce this action Vtropme ami 
scopolamine paraly/e the paras) mpathetie 
nerves and rela\ the tonus of the sphincter 
of Oddi Fpinephnne and ergolaniine tar- 
trate produce s'lght change or no change m 
the mtrabihary pressure He demonstrated 
that morphine and nicotine cause a contrac- 
tion of Oddi's muscle 

Shi conlirmed Kitakoji s work, and, m addi- 
tion, demonstrated that pituitnn relaxes the 
sphincter of Oddi Giordano and ^lann said 
that if solutions of alkalies were placed in the 
duodenum they increased the resistance of the 
sphincter ot Oddi and if acids were placed in 
the duodenum they decreased the resistance of 
the sphincter Burget obtained essentially the 
same results 


Bliss suggested lh.it in the Ir.alnieiit ol 
posteh )lee\steetomv colic o 06 gram of papa- 
xoriiie in 10 cubic centimeters ot water shoulel 
be ailniinislered through a duodenal lube in 
order lo relax the muscle of the sphincter \ 
•dilution ol magiiesiuni sulphate should then 
he placed in the duodenum in order to cause 
i ilow of bile 

Ml niuu 

I’atienls who had been subjected to an ex- 
ploration ol the common bile duct and who 
had had a I tube inserted into the common 
bile duct for prolonged biliary drainage kindlx 
consented to surxe as the subjects of these 
obserx’atioiis I he apparatus used has been 
described before (^) The apparatus con- 
sisted brietl) ot .I water manometer xxhich 
was connected to the T tube at the lex el of 
the subject s abdominal wall A bottle, which 
was faslencd high enough to act .is a reservoir 
w.is connected with the system m order to fill 
It with sterile physiologic saline solution and 
to jirovide a source of supply when it is de- 
sired to perfuse the common bile duct with a 
quantity ol this solution Thus, two readings 
were obtained (i) that for the mtrabihary 
pressure, which is obtained by observing the 
height at which fluid will stand in the manom- 
eter, and (2) that for the perfusion pressure, 
which IS obtained by observing the height at 
which the fluid must be raised in the manom 
eter in order that the resistance of the sphinc- 
ter at the lower end of the common bile duct 
may be overcome and the fluid may flow into 
the duodenum For the purpose of obtaining 
permanent records a U-shaped manometer 
that contained a float and writing point w'hich 
contacted a smoked drum was substituted for 
the water manometer Roentgenograms of the 
common bile duct, which are made after the 
injection of an opaque oil (brominol), afford a 
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iuither method of stud>ing the mode of action 
of the drugs used 

DRUGS V, met: prooucc a spasuodic constric 

TION AT THE tO\\ ER END OF THE COUUON 

BILE DUCT 

The first obsenation of significance was 
that subcutaneous injection of i/6 gram 
(ooi gm ) of morphine sulphate cau'^ed an 
increase in the inlrabiliaiy pressure from the 
normal of from o to 20 millimeters of water 
to 200 to 300 millimeters of water This ele 
vatvon of pressure began from il/i to 5 nun 
utes after the injection of the morphine and 
reached its maximum in 15 minutes Con 
coraitant with this rise m pressure the patient 
may experience an attach of biliary colic In 
other cases there ma> be no pain but only a 
sense of epigastric tightness and fullness Ihe 
injection ot morphine frequciitfj will product 
an increase in intrabiliary pressure without 
CNoking pain The pain which originates in 
the epigastrium and right upper quadrant of 


the abdomen and extends to the nght sub 
scapular region has been found to follow the 
administration of morphine only in cases m 
which patients seek relief because of the post 
choleC>stectom> sjTidrome Following the 
administration of morphine the lalue for the 
perfusion pressure also was elcxatcd from a 
normal of from 150 to 200 millimeters of water 
to 400 to 450 millimeters of water 

Injection of /% grain (o 02 gm ) of panto 
pon t/32 grain (0002 gm ) of dilaudid or 
I gram (o 065 gm ) of codeine produced an 
elesation of both the inlrabihary pressure and 
the perfusion pressure but the elevation was 
neither so swiftl> produced nor so hio'h as 
that which follows the injection of morphine 
(Fig i) 

The means b> which these drugs cause an 
elevation of the intrabiliary pressure and He 
laj in the emptvmg of the common bile duct 
is well shown bv roentgenograms The roent 
genograms of the common bile duct which are 
shown m Figure 2 were made before and after 




the administration of i/6 grain (o oi gm ) of 
morphine The sharp constriction of the lower 
end of the common bde duct effectually pre- 
vented the emptymg of the duct This 
mg of the common bde duct dammed back the 
media and caused it to enter the hepatic ducts 
(Fig 2) , 

The effect of morphine on the common bue 
duct IS a prolonged one The pressure in the 
common bde duct may remain elevated 2 
hours or more following the administration of 
this drug 

DRUGS \\ HIGH RELAX SPASMODIC CONSTRICTION 

AT THE LOWER END OF THE COilMON BILE 

DUCT 

Inhalation of amyl nitrite produced an im- 
mediate and dramatic decrease of the elevated 
intrabdiary pressure to zero Simultaneously 
with this tall there was a prompt relief of the 
pain or of the teeling of fullness which accom- 
panied the elevated pressure Inhalation of 


amyl nitnte wdl instantly lower the elevated 
intrabdiary pressure, whether it is spontane- 
ous or the result of mjections of morphine 
In the latter case, the relaxation produced by 
inhalation of amyl nitrite is prompt but im- 
mediately afterward the pressure begms to 
increase slowly until it reaches its former 
level This is the result of the prolonged 
action of morphine (Fig 3) 

Administration of glyceryl trinitrate m doses 
ot I / 100 gram (o 0006 gm ) produced a decrease 
in the elevated pressure, w hich was less marked 
but more lasting than that which ivas pro- 
duced by inhalation of amyl nitrite, but if the 
elevation m pressure was the result of injec- 
tion of morphine, it again increased to its 
former height As glyceryl tnmtrate produces 
a more lasting decrease in the pressure than 
does inhalation ot amyl nitrite, the tormer 
drug IS of more value lor therapeutic pur- 
poses It IS effective when placed under the 
tongue 
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r I 3 ES«ct i nh Uti n of n>I n t te it i c t sr<t 
nti»b I ry p nsu « caused b) nject o f rphin 
uT{ hate 

lntra\ cnous admim-tlralion of 4 grains (o 44 
gm ) of iheophN llmcethj Icncdianunc pcwfuccJ 
a relasatton of the ^phinctenc methamsm sim 
liar to that produced b> inhalationo of am>l 
nitnte Figan. 4 shows a companson of the 
actions of theophylline ethylencdcammc and 
glyceryl trinitrate on the elceatcd inirabihary 
pressure of an individual who prcviou 1> had 
receutd i gram (0 063 gm ) of codeine hypo 
dcrmicallv 

The roentgenograms of the common bile 
duct show \cr\ graphicalK how inhalation of 
amyl mtrite relaxed the «pasm at the lower 


end of the common bile duct which morphine 
produced ami how the former drug caused 
emptying of ihe hepatic and common We 
duels (fig j) 

Tilt VCriON or OTIILK WTISPASUOUICDRICS 
Other drugs which generally are belieecd to 
have an antispasmodic action were tested for 
the clTcct on the sphinctenc spv»m caused b\ 
injection of morphine The drug to be tested 
was lirat injected so as to be sure that it did 
not elevate the mtrabiliary pressure Then 
I/O grain (o 01 gm ) of morphine w as injected 
and a lew mmutcs later after the elevatun 
of pressure produced by the niorpbme bad 
reached its maximal height another dose of 
(he drug to be tested was given In tins man 
ncr it was lound that injection of 1/75 gram 
(o 0009 gm ) of atropine produced dilatation 
of (he pupils and dryness of the mouth but 
dul not relax the ^phvnctcnc spasm caused by 
the injection of the morphine Vn injection 
of 1/100 gram (oooodgm )of hyosunc hydro- 
bromule did not have any effect on the spasm 
of the sphincter (Fig 6) 

Otherdrug which have been prescribe Ibe 
cause of their abiltty to relax spasjn of other 
muscular organs w ere administered m order to 
determine whether thiy would lowtr the in 
trabiUary pressure produced by injections of 
morphine I orty milligrams of muscle adeno 
sine pho phone aad ^0 cubic centimeters of 
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alcohol, o 6 milligrams of histamine, ^ gram 
(o 05 gm ) of ephedrine, and i cubic centime- 
ter of a I 1000 solution of epinephrine did not 
have any effect on the pressure in the common 
bile duct when they were administered sub- 
cutaneously at different times Intravenous 
administration of 10 cubic centimeters of a 
10 per cent solution of calcium chloride also 
failed to lower the pressure No decrease in 
the pressure was noted after the intravenous 
administration of yi gram (o 032 gm ) of 
papaverine hydrochloride or after the intra- 
muscular administration of 3 grains of the 
same drug 

Of the parasympathicomimetic drugs, both 
physostigmine and acetylcholine were tested, 
but no effect on the mtrabiliary pressure was 
noted The synergistic action of these two 
drugs was recognized and they were admin- 
istered in combination, that is, 100 milligrams 


of acetylcholine was given 20 minutes after the 
administration of 1/25 gram (o 0026 gm ) of 
physostigmine, but no further effect was noted 

Administration of o 5 cubic centimeter of a 
I 2000 solution of ergotamme tartrate, 1 ) 4 . 
grams (o 5 gm ) of caff erne, and 2 grams (012 
gm ) of lummal sodium, at different times, 
likewise, produced no effect AH of these 
drugs were admmistered hypodermically un- 
less otherwise stated 

COililENT 

The pharmacology related to the sphincteric 
mechanism at the lower end of the common 
bile duct raises many questions which have 
not been answered An analgesic drug or 
combmation of drugs is needed, which can be 
admmistered to patients who have undergone 
cholecystectomy, and which will not raise the 
mtrabiliary pressure Morphine will raise the 



jiriissurc in the common bile duct to joo miUi 
^rams of ^^atcr nhich is equivalent to the 
secretory pressure of the liver Thus mor 
phme would not be a good drug to administer 
after operation to a patient who ha a Ion 
liver reserve For the same reason a drug 
which elevates mtrabiliary pressure should be 
used with caution in cases of bilur> bslula or 
in cases in which the occurrence of a biliary 
hstula IS feared 

These observations are of necessil> limited 
because the subjects were human bemgs la 
such a situation onI> the recognized doses of 
the drugs may be given \Vc did not (eel jusli 
fitd in determining whether larger doves of 
some of the drugs would be effective 

The nitntev are verj effective clinically 
both in reduang an elcvatei intrabdiary pres 
sure and in relieving the accompanying pain 
Thus far we have been able to obtain com 
plete relief clinically in a senes of jr caves of 
postcholecystectomy colic by use of glyceryl 
trinitrate There has not been sufBaent op 
portunity to observ e the action of thci^hyUine 
cthylenediamine clinically It is signibcant 
that all the alkaloids of opium commonly 
used as analgesics cause a rise m mlrabibary 
pressure and may actually prolong the pain 
for which they are given 


SUMStARY 

Morphine codeine and difaudid produce a 
marked inaeasc m the pressure within the 
common bile duct because they produce a 
spasm in the vphmcter at the lower end of the 
duct Vmyl mtnte glyceryl tniutrate and 
theophylline ethylenediauune will completelj 
relax the <phinctenc spasm and thus produce 
a fall in the pressure Certain other drugs 
which have been tested do not have any effect 
on the pressure within the common bile duct 
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THREE HUNDRED AHXED TUIMORS OF TFIE SALWARY GLANDS, OF 
WHICH SIXTY-NINE RECURRED 


JOSEPH Mc^\RL^^D. M D , PuiL-vDt irm v, Pe\-N3\lv\ni\ 
McMarci T-abo-alorj of Palholc^> Univtrsily of Pcnns>Kania, Philadclphu Gereral 


T his is the fourth in an unnumbered 
senes of studies upon saluary gland 
tumors that have occupied much of my 
time during the last lo jears, and m order 
that the reader may derive the greatest profit 
from It, it may be uase briefly to review the 
contents ot its predecessors 
Between 1920 and 1925 I became convinced 
that correct understanding of the nature and 
disposition of tumors is not to be arrived at 
from the study of the statements of surgeons 
whose case reports published a few weeks 
after the performance of the operation usually 
termmate with the optirmstic assertion that 
the patient “made a good recovery” and “the 
tumor shows no sign of recurrence ” 

Nor is it to be deriv ed through painstaking 
histopathological study of bits of tissue re- 
moved by biopsy, or of whole tumors removed 
surgically, or even from the more extensive 
study of the lesions discovered at a necropsy 
The complaisance of the surgeon is not 
infrequently disturbed by the return of his pa- 
tient with a recurrence of the tumor, and that 
ot the pathologist, by the contmued good 
health of some patient condemned to death 
upon the histopathological evidence of a sup- 
posed malignancy 

Convenient means are ready at hand for 
smoothing out these distressing paradoxes, 
tor if the supposedly innocent tumor recurs, 
H may be from some scrap of tissue insulted 
by the operative trauma, that escaped the 
vigilance of the operator and was left behmd 
to “change its disposition” and “become 
malignant ” On the other hand, if the tumor 
pronounced by the pathologist to be malig- 
uant, is never seen again, it may be but proof 
of the exceptional skill and thoroughness of 
tne surgeon who successfully eradicated every 
vestige of It' 

There is little rehable information concern- 
lug tumors of any kind The existing data re- 
gardmg their etiology, taxonomy, diagnosis. 


and prognosis are very imperfect, with the 
unfortunate consequence that the treatment 
IS also imperfect and often without scientific 
foundation 

To understand tumors, it is necessarj' to 
know all about them, to study large numbers 
brought together in groups, and to correlate 
the pathological findings with the clinical 
data, not only up to the time of operation, 
but thercajkr so long as the patient Itees 

The mixed tumors of the salivarj’- glands 
are among those most prone to behave in an 
unexpected manner My own past experiences 
with them led me into some embarrassing 
prognostic blunders and made me reahze the 
necessity for additional knowledge 

To that end I set about collecting all of tlie 
mixed tumors I could get from every source 
possible I began by visiting the laboratories 
of hospitals whose pathologists w'ere my 
triends, and through their generous co-opera- 
tion w'as permitted to examine the micro- 
scopic sections of such salivary gland tumors 
as had collected in each * 

Having studied the slides I next sought out 
the case histones from which more or less data 
concernmg the tumors up to the tune ot their 
operative removal were usually available The 
postoperative history of many of the tumors 
wras later obtained by correspondence with 
the surgeons or with the patients themselves 
My material came from a total of 27 hospitals 
where it represented the work of 90 surgeons, 
the total number of tumors collected to date 
(January, 1936) bemg 301 One half ot the 
material — 148 cases, was obtained from the 
University, Lankenau, and Jefferson Hos- 
pitals m Pluladelphia The largest number of 
cases — 56— was from the Jefferson Hospital 
When It IS said that the 148 cases collected in 
these three hospitals represented all of the 
recorded cases of mnxed tumors of the salivar} 


liivaiiauic toiuLcisy itna wasanorded CA-erj opporturutv to 
pursue my purpose and for their friendly a:>^iitanre I here dtoire to ex 
press my smeere appreciation and thn n l, s 
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The third paper contained 45 new 
that ha\e now been on the hst for an addi 
tional 5 jears of these it has been possible to 
keep in touch with 21 \Vhat has happened 
to them IS worth noting 
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R£CirRRE\CP IN iTIXED TUMORS OF THE 
SAtlVARY GLANDS 

Among the 301 tumors of the saltiary 
glands m this senes are 2 neurofibromas and 
a angiomas As their relation to the mwed 
tumors IS problematical they will be omitted 
from the present consideration 
There are 97 tumors of which 69 or 23 23 
per cent have recurred Of the 301 tumors 
78 or 93 6 per cent were of the parotid 
glands or 6 I per cent were of the sub 
maxillary glands 1 oro3percent wercofthe 
sublingual glands 

0/ the 278 tumors of the parotid glands 60 
or 21 ^ per cent recurred of the 22 tumors 
of the submaxillaty glands 8 or 36 per cent 
recurred the one tumor of the sublingual 
gland or loo per cent recurred 

So far as the microscopic studies are con 
cemed continued disappointment persists 
There seems to be no type of structure that 
can be relied upon for prognostication 
T\'pical muted tumors of hard chondroid and 
of soft mvNOid types recurred with about 
ecjual frequency sometimes agam and again 
and caused death Tumors of sarcomatous 
and caranomatous appearance for which 
a bad progno is was made did not recur as 
expected In general the histological appear 
ance of the recurrence resembled that of the 
primary tumor but there were notable ci 
ccption In Case 115 the diagnosis made 
from the micro copic examination of the tissue 
removed at the first operation was cara 
noma in piCc of the fact that the patient 
was a girl of only ii years of age The ex 


ased lesion was accompanied by what seemed 
to be a lymph node that contained a small 
cellular area at first thought to be a cara 
noma metastasis This was at first thought 
to be a positiv e confirroatjon of the diagnosis 
of carcinoma but later when the matter be 
came one of particular interest it was cram 
med by several competent pathologists an I 
came to be looked upon as a mixed tumor 
nodule mstead Tissues from the recurrences 
removed at subsequent operations were cti 
Urelydi/Terent mo f of them being composed 
of regulariy formed orderly glandular tubules 
With sciai columnar epithelial Immgs with 
goblet ttlls Within a year the patient now 
16 jears old well developed and well nour 
ish^ has had one after the other three 
pea sired superhcial recurrences \ery solt 
and cystic the microscopic structure of whi b 
was that of the very soft myxoid vanety ol 
mued tumor 

Id Case 36 the later recurrences seemed 
to become more and more cellular watb an 
atypical arrangement of cells in columns that 
mi,bt be interpreted to mean carcinoma but 
the patient died of the tumor without any 
signs of metastasis (no necropsy was pet 
formed) 

Case 11$ had a tumor that grew to the sue 
of a grapefruit in 7 years It was nevr 
treated and she died of ulceration ami inf c 
non After death a necropsy was performed 
and the tumor and its surroundings were care 
fully studied Parts of the tumor were dense 
chondroid and acellular other parts were 
extremely cellular and quite typical of cara 
noma fbe necropsy operator found lymph 
nodes enlarged by typical carcinoma meta 
stasis 

Case 70 was twice operatcfl upon lor a 
tumor that I classed as caranoma but is 
now living without recurrence and m per 
feet beaUb ii years alter tie 'cconl opera 
tion , 

It would be possible to cite additional cases 
but it seems umccessaiy for the only con 
elusion at which it seems possible to arme 
that the hi tologjcal structure of the tumor is 
not such as to indicate whether it wiu recur 
botr IrequenO} it mil recur or how it vvnii 
terminate 
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Tht. mobt recent and most elaborate histo- 
logical studies ot the tumors ot the salivary 
glands are to be tound in the “Lssai de classi- 
Ucation architectural des tumeurs des glandes 
salnaires,” b> R Leroux and J Leroux- 
Robert (i) The authors i\ere more interested 
m the histolog\ and histogenesis of the tumors 
than in tlieir benign or malignant disposition, 
and after tlic stud\ of 102 cases created 17 
different categories into which to divide them 
riicir numerous and execlknt illustrations 
niahe their contribution a beautilul atlas of 
the lustopathologc ot the tumors, which they 
behe\e onginate as ‘'epitheliomas” of the 
gland itseli They promise a luture publica- 
tion dealing with the clinical behavior of the 
tumors in each class, but when the vagaries 
of the tumors are considered, one cannot but 
leel tliat an average of about 6 tumors to a 
class scarcely permits much expectation of 
success 

There are several questions about mixed 
tumors, frequently asked, but very dithcult 
to answ er 1 he first is, Are the mixed tumors 
benign or malignant’” How difficult tins is 
to answer may be inferred by my own atti- 
tude In my first paper it is stated that ‘ they 
are mliercntly benign” and in the third paper 
that ‘‘the tumors are malignant in them- 
selves, and not by virtue ot any sarcomatous 
or carcinomatous ‘degeneration Is this a 
contradiction’ 

The differences separating other benign and 
malignant tumors are rarely clear cut There 
are certain tumors made up of tissues ot adult 
type and of specialized cells that are always 
classified as benign, and others composed of 
unnpe or embryonal cells whose vegetation 
seems to be too rapid to permit of speciahza- 
tion, that are always classified as malignant 
But there seem to be still other tumors whose 
cells may behave in either manner, and may 
even do first one then the other A leiomyoma, 
for example may for a long time grow slowly, 
the cells presenting the usual characteristics 
of the smooth muscle, and then, begmmng at 
some localized point, the cells begin to vege- 
tate, losing the usual specialization, while the 
tumor assumes a malignant character with 
metastatic dissemination Is the leiomyoma 
oemgn or malignant’ 


Peculiar, usually small tumors, first en- 
countered 111 the vermitorm appendix, were, 
because of their histology regarded as carci- 
nomas, but as they occurred only m the 
y oung and showed no cv idence of a malignant 
tendency, came to be recognized as benign, 
and regarded as a kind of nevms They were 
called carcinoids" until it was later found 
that the essential cells are argentophihc, are 
probablv identical with the Kultschitzsky 
cells and very probably ot ncuro-ectodermal 
origin, when the name was changed to 
'‘argentalhnonia ” They were still for some 
years regarded as benign, until it was dis- 
covered that some of them became mvasive, 
destructive, and met,istatic Is the argentaffi- 
noma a benign or malignant tumor’ 

Much the same is true of the “mixed 
tumors” of the salivary glands Most of 
them grow slowly and steadily for many 
years without invasion or metastasis Others 
appear quickly, grow' rapidly, recur again 
and again alter surgical excision, invade the 
surrounding structures, eventually' destroying 
life by ulceration, hemorrhage, or infection, 
and 111 very rare instances metastasize 

If undisturbed, they may simply become 
large and even massive tumors The largest 
in our series weighed ii>< pounds, the largest 
on record, ConterilTs case, 26 pounds Are 
they benign or malignant’ Perhaps the diffi- 
culty' would be overcome if they were spoken 
of as “potentially' malignant tumors ” 

Many believe that the tumors “become 
malignant,” 1 e , transform into a new type 
of tumor cither sarcoma or carcinoma, an old 
idea based upon the assumption that there 
are only two mahgnant tumors, sarcoma and 
caremoma There is no change m the tumors 
except m the rapidity of them growth They 
do not behave as carcinomas, for of 297 of 
these tumors, of vv'hich 69 w'ere recurrent and S 
were .fatal, only 3 are thought to have been 
attended by metastasis to the lymph nodes 
of the neck and only i by metastasis in the 
lung 

To excise every tumor possible as early as 
possible, is, in general, sound doctrme, for 
every tumor seems to contain potentialities 
for harm that may develop at any time, and 
under ordinary cicumstances it must be more 
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ta5> and Icss disturbing to remove a Rmnll 
tumor than a large one It was because the 
surgeon acted upon this pnnciplc that most 
of our 301 tumors 'verc removed and thus 
brought under in\c tigaiion But whether 
this pnnciplc applies in all cases is not sure 
a'ld there is reason to bclicv c that with n. pcct 
to the nuiccd tumors of the sa!ivar> glands it 
IS a nu take 

In m> third paper I showed bj the tabula 
tion of those case for which the nwxssar> 
data wen. at hand that the average tumor 
grow s rcgularlj and slowly so as to attain the 
izt of a walnut in about 10 years and an 
orange or grapefruit in o j cars all the lime 
rcmaming complclcl) localized There t» no 
mctastasi and except for the slight deformity 
nothing happens unless there be traumatic 
injurv to bring about ulceration hemorrhage 
or infection Isuch being the ca<e ihtrt is no 
need for prompt surgical intervention for the 
xcibion i too apt to be (udowed b> (aad 
patsy to lie regarded as a simple matter 
I acial i>a! > 1 a far more di trcssing matter 
than the mere presence of a lump on the 
check 

JBuc there seems to be another matter to 
w hich It IS V cr> important to direct the atten 
tvon 01 the suitwm aiwi one vn which tmzed 
tumors Seem to duTtr from all other - recur 
rtnee i more frequent when the tumor re 
moved H small i xdsion -if it is to be prac 
ticcd vhould be deferred until the tumor is 
niie that 1$ until it attains to a certom 
size 

By the tabulation of 71 tumor of which 
the a^ size and biihavior were known in 
sjcli manner as to bring Iho c of ibc same 
vizcs logiUicr the following obtained 



lb number of cosCs concerning which we 
had these fata tumors wilJujivcumncc 
was n t in the eve <f some critics suthcicDt 
to jusiuy tin- conclusion but with the in 
irca c in the numlnr of cx'tS we now have 
136 tumor with jO recurrences u|>oti which 
the n cc sary size data arc available Will 
the diljclion stand or fall’ Compulation 
show the following 


j W ^ loan MBiUtr tSw 1 l be oovtA » tootbI. 
^ lu* rt f »»1 e l IftiM ua ixlu »«, g ieci.r»t 

* ^ t o .r> Utter llu leinu •!« mort< ittuntJ. 

It seems therefore that the deduction was 
justilicd and the difltrcnccs impha izcd But 
as group 3 is very small— 19 tumors wnihonlv 
a recurrences— It may be well to try other 
arrangements to escape cntiosm If groups 
r and 2 be combined and comparctl wuh 
group 3 we hnd 

m l ton r« [Icmn4 tu nuIWr S rmne>t 

} U( • onuin Uitti th lem «un t 

It was becau c the small size of group 3 
mijit be the source of error that new combi 
nations were tned I tt group i be compared 
with 2 and 3 added together 

Ol St KontAtlu V «tlA l ft 

i Vf 5 fttort I * b t u* rf Urerf rtcurrBt ^ <r 

So it seems that no matter how the group- 
ing is tfleclcd the smaller tumors rtcurabo t 
twice as frcqutntly as the large onia prob 
ably because the smaller the tumor is the 
more apt it is to have very small umlisctvcrrd 
outlying lobules that arc Ult behind at the 
operation When the tumor grows larger 
these also grow become included m the gm 
ctal tumor mass and ata tumowd wvth vt 

The conclusion stems to bt incstapall 
the tumors should not be operatively rtmo'cd 
until they art ripe le until they have 
attamtd to a sue equal to or larger ihn a 
lemon 

\ newer method of trtating tumors is h> 
irradiation by x rays or radium tpphcvl to 
all tumors t^swas of couru; applied to the 
mued tumors with the discovery IMt 
they art radio-resistant When intcnuvvly 
treated they shnnk mort or It s according to 
the mdivndual ease remain inactive for a 
varying time thin re umc their u>ual mo>Jc 
and rate ol growth It did not take I me 
therefore to dtttrmint that ralution t<u‘i 
not eiTccl cures But il vias imagined that it 
might be ixissiblc to prevent the ncurrcicc 
of tumors that were to be ofieratt I u[ion 
prc-ojtcfalivc or {wstojicralivc c.vi*o n-v > 
the rays 

\ntong our 301 tumors it vs staled m t 
protoa>ls of 30 that they were at < nc tine or 
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another exjWicd to vr.u s or to r uhum or to 
both DctJili. ot tliLSi, caacs, arringcti into 
what accm to be appropn itc gronp-i, are 
guen in Table I 

It miy be hugge5ti.d tint tin, eonauii. ration 
ot 30 c^iaca. bcarcily justiues i poaituc con- 
duaion regarding the UbciuliHaa ot \ rajs or 
radium m the treatmuU ot sali\ar> gland 
tumors but the list eontv'ins all of the cases, 
who-e diagnosi' Imd been coniirnied nucro- 
seopie examination, that coiikl be iound in 
the many hospit ils contributing to this collec- 
tion It IS quite jiossible tint otlier e ises iiiaj 
haxe bceii treated in the out piticiit depart- 
ments of tiiose hospitals but they had no 
microscopic control and concernuig them no 
records were kept 

Imong the cases in Group \ — thosc pro- 
pbxlacticalU treated b> postopcraiue \-ray 
exposures— one, Case 242, recurred alter 4 
jears, and had two excisions widiin 12 
months, probabK not on account of a recur- 
rence but because llic primary tumor was not 
complctcH removed, and has had no recur- 
rence in 4 vears Ihis case is, however, 
paralleled and neulralued b> Case 12b m 
v.hich first an incomplete exusion pcriormed 
Te'hruary 4, 1931, was lolloved by another 
complete operation February' 26, 1931 Ihis 
patient has had no x-raj or radium treatments 
and has had no recurrence 111 the 4 years up 

^935 when he was last heard from 

But only one other patient, Case 20, has 
had a 4 \car postoperative period in winch 
the growth might recur, the treatment of 
muxed tumors b> x-ravs and radium being 
relatively verj new The average time at 
which tirst recurrences take place is 7 jears, 
a penod exceeded onlj bj Case 20 Thispatient 
after excision and x-ray treatment has lived 
tor 13 3 ears without recurrence, but this does 
not differ from Cases 19, 12, 7, 6 and 1 of 
tois senes, m which the patients lived respec- 
tivcly 15^ 22^ 20, 25, and 22 years, after 
evasion, Tvitlioul any exposure to x-rays or 
radium 

The recurrent cases m Group A, b should 
oot be passed without more specific mention 

In Case 298 the tumor, m spite of exposure 

e x-rays, promptly recurred and required a 
second excision vvithm 4 years Unfortunately 


the pitieiit was lost shortly afterward and 
could nex'er be traced, so that his present 
condition is unknown 

In Case 139 x-ray treatment was given 
alter the lirst excision and a second operation 
was not needed lor 5 >ears Followang 
that excision the x-rajs were applied m 1933, 
so that onlj 2 veirs with freedom from re- 
currence haxe pissed 

The cases in Group B register bitter dis- 
appointments tor the most p irt in 203, 206, 
127 and 85 conditions went from b id to worse 
and the patients died oi the tumors in spite 
ot intcnsixe treatments 

In Ca<c 1 1 5, alter xarious excisions and ra- 
diations, the patient seemed to be cured, when 
a small, pale-eolored, c>stic superlieial nodule 
the sme of a pea appeared in the base of the 
fossa left b> tlie excisions This was snipped 
off with scissors and dectrociesiccatcd but a 
lew months later, another similar lesion made 
Its appearance and was later tollowed by a 
third All were similarly treated The patient 
was examined recentl> and there has been 
nothing more in 6 months 

In Case 46, m spite of intcnsixe treatment, 
the lump persists ” That it has remained 
small 13 Uiought to be to the credit of the 
treatments, but mexed tumors frecjuently 
persist without much change tor 10, 20 or 
ev cn 30 years 

The lavorable appearmg cases in Group C 
have alreadv been given their deadiv parallels 
and need no lurther mention 

To conclude the subject, what can be said 
except that there is no substantial evidence of 
radiation being of any benefit whatever^ 

Some who read the earlier papers shook 
their heads incredulously and remarked that 
should a patient come to them with a rapidly 
growing mixed tumor oi the parotid gland, 
they would take no chances lest it prov e to be 
malignant, but would exase it at once To 
such as feel similarly I can only saj, first, 
that rapidity of growth cannot be rehed upon 
to indicate malignant disposition, though the 
malignant tumors do usually grow more 
rapidly than others, and second, that if the 
tumor is really mahgnant, it does no good to 
operate upon it These statements seem Justi- 
fied from a study of the cases m Table II 
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TABLE II —PAROTID TUMORS OF RAPID DEVELOPMENT AN ANALYSIS OF THE RELATION OF 

GROWTH RATE TO MALIGNANT BEHAVIOR 


Case 

Sex 

Age 

Side ■ 

Pre operative 
duratioa 

Size of 
tumor 

Microscopy 

Outcome 


3 

F 

33 

L 

a inos 

Orange 

Mixed tumor 

No recurrence Died of pneumoma s years after operation 


16 

M 

22 


6 mos 


Mixed tumor 

Recurred m 6 years and again in 3 years Lost 


18 

11 

31 

R 

2-3 mos 

Plum 

Alixed tumor 

No recurrence Patient died of appendicitis 10 3 ears later 


28 




x6 mos 


!Mixed tumor 

No recurrence up to i6tli year 


44 


28 

R 

IS mos 


Mixed tumor 

No recunence in 4 years Lost 


67 

F 

23 

L 

6 mos 

Lemon 

Mixed tumor 

No recurrence in xd years 

72 

H 

to 


I yr 

! 

Mixed tumor 

No recurrence in 22 >ears 

A 

74 

F 

i 30 

I K 

i I yr 

1 Lemon 

Mixed tumor 

No recurrence m is j cars Lost 

73 

1 ^ 

19 

L 

1 

14 mos 

Walnut 

Mixed tumor 

No recurrence in ti years 

97 

it 

28 


I mo 

Walnut 1 

Mixed tumor 1 

No recurrence in 3 3 ears 

xos 1 

M 

34 


zS mos 


^Iixed tumor 

No recurrence m ip years 

[ Ji8 

M 

42 


4 mos 

Olive 

Mixed tumor 

No recurrence in 1 1 y ears 

24a 

F 



6 mos 

Hazel nut 

Mixed tumor 

No recurrence m 4 years 

306 

F 

49 

L 

2 mos 

Walnut 

Mixed tumor 

No recurrence in 3 years 

314 

M 

58 


I yr 

Grape 

Maed tumor 

No recurrence m 2 years 

B 

77 

11 

SI 

R 

4 mos 

Orange 

Suggestive of 
carcinoma 

Five excisions were made during 6 monUxs, then the patient 
died of the tumor 

78 

\ 

62 

R 

6 mos 


Suggestive of 
carcinoma 

Pied some weeLs after the excision of a recurrent tumor 

79 

M 

62 

L 

ZS mos 


Suggestive of 
carcinoma 

Pied within a year, of the tumor 

So 

F 

23 

R 

Z2 mos 

Lemon 

Suggestive of 
carcinoma 

Pied of “general carcinomatosis Pate uninown 

3 i 

M 

7 S 

R 

X mo 

Lemon 

Suggestive of 
carcinoma 

Never unproved after operation and died of the tumor 

82 

M 

53 

B 

12 mos 

Very large 

Suggestive of 
carcmoma 

Had recurrences and operations subsequently Lost 

87 

M 

60 

B 

7-3 mos 

Lemon 

Suggestive of 
caxcmoma 

No information except that the patient is dead 

>8, 

M 

59 


7 mos 

Egg 

Suggestive of 
carcinoma 

Recurred underwent a .econd operation then was lost 


It was from such data as this that I reached 
the conclusion, already published, that if the 
pre-operative duration of the tumor is short 
(expressed in months mstead of years) and 
Its microscopic structure suggestive of car- 
cinoma, its prognosis is bad It may be 
safe to add that the age of the patient may 
also be of prognostic value, for in group A 
the axerage age is 31 years, while m Group B 
It IS 56 years One must be cautious, how- 
^r, with respect to the value of age data 
Though there is no patient more than 50 
years old in Group A, there is one patient. 
Case So, m Group B, who was only 2S years 
old Just what IS meant by the expression 
general caranomatosis” m his case is 
doubtful, for the tumor w'as a typical mixed 


tumor and his death certificate says that 
death was from “mixed tumor of the parotid ” 
It may have been one of the rare metastatic 
mixed tumors like that reported by Komblith 
Unfortunately, no necropsy was held so that 
w’e can never be sure, but before death an 
x-ray e.xammation revealed what were sup- 
posed to be nodules m the lungs It has been 
argued that the mahgnancy of the future 
course of a tumor is indicated by the prompt- 
ness with which It recurs after excision There 
IS some truth m the assertion, but it is by no 
means a dependable index I have data upon 
24 cases bearmg upon this subject Unfor- 
tunately It lacks uniformity m one particular 
m 16 cases the protocols give the penod 
elapsmg between the first operative removal 
































































































































and the {ir't indication of recurrence m ^ 
eases that int(.r%al is not gi\en thou(^ th^ 
date of a second operation is given (Table III) 
I his tabulation shows that the promptness 
of recurrence is no indication of future be 
havtor In Cases 59 and 63 each with a long 
pro operatue duration growth recurred in » 
)car in Case 59 patient suffered another 
recurrence undenvent another operation fol 
lowed b) invasive and destructive growth and 
died of the tumor in Case 62 after a second 
operation patient enjoyed 16 years of exemp 
tion before she died of other cause than the 
tumor Cases 63 and 128 are interesting in 
that each patient suffered from immediate 


recurrence probabl> because the operations 
were incomplete The former was lost to our 
follow up but the latter has now been free of 
the tumor for 4 > cars /Mthough the recur 
rcncc in Case 122 made its appearance in 6 
months it is onl> 1 centimeter in diameter 
3 jears after its appearance In Case 14a 
in which the tumor was 16 jears old when 
operated upon the patient had a recurrence in 
8 months but the tumor grew so '^lowly tna^ 
It was not operated upon for 7 jears In u 
months there was a second recurrence but it 
was not excised until 10 jears later (i9J4/ 
In Case 182 there was a submaxillarj 
of 7 jears duration that recurred m a month 
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when it was again operated upon, after which 
2 years have passed wnthout recurrence (1935) 
Case 232 IS a sublingual tumor of 3 years’ 
duration that recurred m 3 months and was 
subjected to a second excision m g months 

(1935) 

In order to see whether the age of the 
patient at the time of tlie first operative 
treatment had any bearing upon the prog- 
nosis, the following statistics ivere gathered 
from cases accompamed by the necessary age 
data 

i.o cases m whicli no recurrence had been reported the averase age 
was 43 > ears 

5S cases m which r recurrence has been reported the average age was 
4a > ears 

30 cases m which 2 recurrences ha\c been reported the a\tragc age 
\\as ^9 jears 

17 caso» in 3\hich more than 2 recurrences ha\e been reported the 
a\efage age \%as jears 

From these figures it does not seem as though 
the age at which the patient comes to opera- 
tion IS of much prognostic importance 
Perhaps more could be learned by noting 
the age of the patient w’hen the tumor fijst 
made itself knowm Unfortunately this com- 
putation IS subject to error because many 
patients having had one or twm recurrences 
have died, or been “lost ” In the former 
case, of course, no one could know what 
might have happened, and in the latter we 
do not know' what has happened Further- 
more, patients with whose tumors we became 
acquainted 10 years ago, and some of whom 
were operated upon long before that, have 
had a better opportunity to manifest their 
tendency to recurrence than those operated 
upon only a few years ago 

81 ca.es of tumors in which no recurrence has been reported average 
35 > ears 

5 ca_es of tumors reported to have recurred but once average age 35 
sears 

20 cases of tumors reported to have recurred twice average age 33 
>cais 

7 cas^ of tumors reported to hav c recurred more than twace but were 
not fatal average age 223 ears 

j cases of tumors reported to have recurred more than twice and have 
prosed fatal, average age 423 ears 

If the last two groups are blended, 12 cases 
of repeatedly recurrent and fatal tumors have 
an average age of 32 years This may indicate 
that the 5 cases whose average age at the 
time the tumor was first discovered was 42 
years had tumors differing in kind from the 7 
cases whose average age was 22 years, the 
former bemg carcinomas and the latter mixed 
tumors Ihe difficulty of differential diag- 


nosis m these cases has already been dis- 
cussed 

It seems very difficult to arrive at any 
satisfactory conclusions with respect to the 
mixed tumors Their nature and origin are 
uncertain, their structure various, correlation 
betw'een their structure and chmeal behavior 
contradictory, the efficiency of any of the 
methods of combatting them doubtful 

Considering that the average mterval be- 
tween the first operation and the first recur- 
rence IS 7 years, but that m Case 90 recur- 
rence occurred after 12 years, m Case 127 
after 12 to 14 years, m Case 188 after 15 
years, m Case 91 after 15 to 18 years, m Case 
47 after 30 years, m Case 50 after 30 years, 
in Case 250 after 32 years and m Case 318 
after 47 years, how is it possible to say that 
any case has certainly been benefited or any 
case cured^ 

The statement made in my third paper, 
conclusion 10, “when growth is so rapid as 
to bnng the patient to the operation within 
a year and the excised tissue resembles carci- 
noma, the prognosis is bad,” holds, but needs 
further comment, for with it go the correlaries 
that “small tumors should not be removed” 
and that “operation m such cases does no 
good ” 

Might the takmg of a biopsy be of assist- 
ance? In cases m which the diagnosis of 
mixed tumor is uncertain, and the lesion 
might be a lymph node with secondary carci- 
noma, or tuberculosis or Hodgkm’s disease, 
or some other tumor such as schwannoma or 
capillary angioma, a biopsy may be useful in 
resealmg the true nature of the suspected 
lesion But if its purpose is to determine the 
prognostic probabilities m the case of mixed 
tumor, It may be put down as useless because 
of the lack of correlation between the histo- 
pathology of the tumor and its chnical be- 
havior, as has been so carefully pomted out 

It is also difficult to escape the conviction 
that the biopsy of a mixed tumor may do 
harm, for it is know'n that the cells of the 
tumor grow' quite readily in vitro, and among 
our cases those m which “partial excision was 
performed,” or “the capsule broke” or “the 
tumor was picked out m pieces,” there was 
immediate recurrence To take biopsy mate- 
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tial means to open the capsule of the tumor 
and to liberate Us «oft cellular contents into 
the surrounding tissues tno arcumstaaces 
that almost certainly pa\e the nay for in 
evitable recurrence 

CONCLUSIONS 

Of 297 mixed lumoia of the parotid sub 
maxillary and sublingiial glands 23 23 per 
cent recurred and 13 proi ed fatal 

Endeavors to correlate the bistopatho 
logical structure of the tumor with their 
clinical behavior totaily failed and it ts» not 
believed that the microscope is an aid to 
prognosis 

Recurrence takes place at any time from 
immediately up to 47 years after operative 
removal hence it is impossible to prove that 
any case has been cured or that any kind of 
treatment vs certainly useful 


Such data as have been collected and 
analysed do not indicate that either xra>s 
or radium are of any greater value than the 
knife 

Convmcing figures are given to show tie 
importance of postponing operation until the 
tuiaor IS npe that is about the size of a 
lemon The smaller the sue of the removed 
tumor the greater is the probability of its 
recurrence 


REFERENCLS 

LiBoux K nd Lekou RO etr J E&s4j it clj a 
ficati aahtet »Idv tuise n dev glvidcs 
sail aires Bull del \s» ! aii( p Ittudedu cancer 

McFxIujf o J « nc Nm ty tuB t iKt pai ud 
r g 0 1 11 f Mh h the p $t pe U h st ly » 

tr ced Am J M i 1916 >7} S04 
Id m. Aden m f the sali ty p| nd tb th pu t 
otapo Weca.e Am J M 0»7 74 
Idem. Turn rv i the p roiid 7g»n 
bwdtd d ihitybv act S tc Cpec i 
Obit 9Si 57 4 * 



CLINICAL SURGERY 


FROM THE NEW YORK HOSPITAL AND CORNELL UNIVERSITY MEDICAL COLLEGE 
SURGICAL TREATMENT OF TUMORS OF THE MEDIASTINUIVI 

WILLIAAI DeWITT ANDRUS, il D , akd GEORGE J HEUER, M D , T V C S , New Yore, New York 


/\S THE experience of surgeons with tumors 
of the mediastinum has increased, and 
more and more successful results have 
appeared in the literature, it has become evident 
that m all such cases the advisability of surgery 
should be considered To be sure, in certain 
groups, such as the lymphosarcoma or in Hodg- 
kin’s disease, surgery has httle or nothing to 
offer except as a diagnostic aid, but in most of 
the others the operatix e results have become m- 
creasmgly more satisfactory, and in many definite 
benefit, varymg from worth while rehef of symp- 
toms to spectacular cure, has been obtained 
Before surgery is undertaken, however, 
grautmg the condition of the patient is such as to 
permit operation — the case should be carefully 
studied from several pomts of view, in order to 
determine as accurately as possible the size, 
location, extent, and type of tumor present To 
this end, all available resources of the intermst, 
roentgenologist, bronchoscopist, and surgeon may 
he called upon, for while diagnosis of a mediastinal 
mass may be comparatively easy from symptoms 
and physical signs, further information is quite 
necessary before surgery is undertaken 
Like intracramal tumors, those of the medias- 
tinum give rise to what may be called general 
symptoms, more or less common to aU types, and 
to others tending to indicate the site and to a 
certain extent the type of tumor present Among 
the former are included pain, cough, dyspnea, and 
cyanosis, while the special symptoms include 
those of pressure on certain vessels, nerves, or 
portions of the bronchial tree or esophagus 
Thus, the history of Horner’s syndrome, m a 
patient with a demonstrable intrathoracic mass, 
strongly suggests the presence of a tumor ansing 
from the paravertebral chain, usually a gangho- 
neuroma or neurofibroma, while the expectoration 
of hair points to a dermoid cyst, which is com- 
monly found in the anterior or superior portion 
of the mediastinum 


The physical examination may show decreased 
expansion or bulging of a portion of the chest, 
accompanied by dullness, or other signs either 
directly attributable to the tumor or produced 
by pressure on the mediastinal structures The 
laboratory studies, aside from roentgen-ray 
examination, are sometimes informative, as 
when characteristic tumor matenal is found in 
the sputum or in fluid obtained by thoracocen- 
tesis The leucocyte count also may be of aid in 
disUnguishing between a tumor and an mflam- 
matory process, although its value is often 
vitiated by the presence of pulmonary complica- 
tions 

The roentgenogram, however, is perhaps the 
most important single aid in diagnosis, m de- 
ciding whether or not surgery is advisable, and, 
once operaUon is decided upon, in mdicating the 
best approach to the lesion The most important 
charactenstics of the tumor shadow from the 
standpomt of roentgenological diagnosis are its 
locaUon, the character of its edge — whether 
smooth and regular, or irregular and infiltratmg 
— the density of the mass, and whether this is 
uniform or greater m some portions than in 
others These findmgs are sometimes better 
ehcited after diagnostic pneumothorax, as the 
injection of even 250 or 300 cubic centimetres of 
air may be of matenal aid m indicating the pre- 
cise location of the tumor, and, by bnnging about 
a sharper outline, in showing more accurately its 
demarcation from the surrounding bssues Fi- 
nally, in some cases information regarding the 
nature of the tumor can be obtained by careful 
studies of Its response to controlled doses of 
roentgen-ray 

Bronchoscopy is often indicated when there are 
signs of pressure on the bronchi, and particularly 
when there is evidence of atelectasis, provided, of 
course, that a diagnosis of aneunsm can be ex- 
cluded Rarely, what has appeared from other 
exammations to be a mediastmal tumor may 
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pro\e on broncfaoscop) to be the result of the 
secondary cSects of an intrabronchial neoplasm 
wbch may be best treated endobronchully 

In tumors ]>^Dg dose to the chest waU aspira 
tion with a large bore needle may jieW mat^al 
svhich on histological study will establish the 
diagnosis 

How ever useful as the abo\ e methods (A exam 
ination may be and clear cut as the signs ebated 
by them m uncomplicated cases often arc the 
presence of pulmonary or pleural compbeauons 
or secondary effects of the tumor tnaj so becloud 
the picture as to make accurate diagnosis before 
operation extremely difficult or impossible In 
some such cases this can be am\cd at only b> 
exploratory operation walh biopsy 

Occa lonally the removal of a lymph node 
from the supraclavncular region mav be of aid in 
establishing the diagnosis but when these glan^ 
arc involved surgical attach on the intraihoraac 
mass IS of course contra indicated 

DCaUOIO CtSTS AND TERATOVLVS Of THE 
UEDUSTISUU 

It IS customary to include under one or the 
other of these terms cysts or tumors of varying 
grades of complexity from simple so called epi 
dermoid cysts to the histologically more involved 
teratomas Reports of more than 150 such cases 
may be found in the literature and undoubtedly 
many more have been observed 

'ITiese tumors are congenital and probably 
arise frocn rests or misplacements of branchio^ic 
cells drawn into the thorax by the descent of the 
diaphragm and heart They arc found most 
frequcntlv in the superior and antenor medias- 
Unum in front of the great v e scU and often m 
contact with the pencardium although they may 
assume other positions In a number of the re- 
ported cases the tumor apparently arose from 
the thy mus 

Of slow growth dermoid cysts and teratomas 
usually remain quiescent for a number of years 
symptoms often dating from an injury or from 
the on et ol other mtraihoracic disease Dyspnea 
cough and poorly locabzed pain are the common 
svmploms at while if the tumor be of lela 
lively large sire those of mediastinal compresMon 
mav be present If the tumor is infected all the 
symplomsmay beaggravated Rupture ol a cyst 
into a bronchus may be heralded by the esj>ectora 
Uon of grumous material sometimes contamuig 
hair 

Malignant changes may take place m the 
tunof of either sarcomatous or caranomatous 
nature but this is a distinctly rare occurrence 


even if such an origin be assumed for the occa 
sional caranoma of the mediastinum the on-nn of 
which cannot be traced 
Diagnosis Since many of these tumors rcmim 
quiescent for a long period of ume thev may be 
found only inadentally in the course of routine 
examination as for life insurance or at jw l 
mortem The expectoration of hair is of course 
pathognomonic and occasionally constitutes the 
initial symptom The roentgen ray examination 
honevcf IS of the greatest value \ spherical 
non pulsating shadow m the antenor or supcnoc 
mediastinum or as more commonly seen pro- 
jecting out into the lung ucld from this re^i n 
when taken with the chnicaf features often seen 
makes the diagnosis almost ertain If bone o 
teeth be present in the cy st they may be visible 
m the roentgen rav picture 
Tteoirntnl While the advisability of surgery 
m cases without sy mptoms may seem debatable 
these tumors if untreated eventually givenveto 
senous symptoms so frequently and comr^'C* 
bons such as rupture into a bronchus vnlh irfce 
tion of the cyst so often occur and udl to the 
hazard and difficulty of surgery that it seems 
Wise to advise extirpation of the cyst in all wrti 
the possible exception of asymptomatic cases 
which can be examined at frequent intenab 
Even ui such instances however it is impossible 
to predict when rupture irto a bronchus mav 
occur 

The ideal procedure is complete extirpation t 
the cyst as ffiishas given the highest percenMge 
of cutes and has been associate f with the lonrst 
mortaUty 

The results in 131 ca^cs inciudin''6ofouroi n 
have been as lolfows 

Twelve were found at autopsy the deW !s are 
unknown in 8 and 46 oreJ uetrtatcd The SS 
remaining were subjcctc 1 to surgery 
Of the patients subjected to surgery ya wrt* 
treated bvinosiun and dra nage »alh or wninout 
marsupialua ion of the cyst Of lhe<e ty USt 
per cent) died i was unimproved 8 recover o 
withfetulas m t the result was unknown 
tcmporanly curcl and only S {r-t / 
permanently cured 
Tliirlecn were treated by incomplete 
of the tumor of these 2 (15 4 per ant) die 1 4 
recovered with muses and 5 tcmporanlv re 
covercil In t case the result is unknown 
in y8 laticnts the tumor was compctuv riv 
moved with 4 deaths Cio a 1 « cent) induibn 
patient who died from cerebral embolism i "« 
after ojicralion All the remaining ones 5 1 
cent) were cure 1 
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Choice of operation The surgical attack on 
these tumors depends somewhat on their position 
and size and the presence or absence ot infection, 
all cysts that have ruptured into a bronchus being 
considered as infected In the case of the rela- 
tively small cysts located in the anterior medias- 
tinum, an anterior approach through a T in- 
cision, ivith the cross-bar along the side of the 
sternum, resecting the third or fourth costal 
cartilage and a portion of the corresponding rib 
mth dnnsion of the cartilages immediately above 
and below, will often give adequate exposure, and 
if the cyst wall be not too adherent to the sur- 
rounding structures, may permit its complete 
removal extrapleurally For the larger cysts, 
transpleural approach through wide intercostal 
incision, with rib resection as required for expo- 
sure, may be used, but in the case of infected 
cysts adds the hazard of infection of the pleura 
Trap-door mcisions and longitudinal sternotomy 
have also been used We prefer the simplest type 
of approach compatible with good exposure, and 
one which can be easily closed, leaving the 
thoracic cage as little deformed as possible 

Cysts located high in the superior mediastinum 
or tending to project from the superior thoracic 
aperture may be approached through a goiter 
incision combmed with high median sternotomy 
or resection of a portion of the manubrium The 
occasional dermoid of the postenor mediastinum 
may be attacked from behmd, often extra- 
pleuraUy, after resection of the posterior ends of 
several nbs, with or without removal of the 
correspondmg transverse processes 

In the case of infected tumors, it is best to 
perform the operation in stages, first isolating the 
cyst from the surrounding structures so far as 
possible and paying particular attention to pro- 
tecting the pleural cavities and pericardium from 
infection This last is most important, as these 
cysts are often intimately attached to the peri- 
cardium, postoperative infection of which is 
nearly always fatal 

The more sohd teratomas are often difficult to 
extirpate in one stage and may require numerous 
operations at which they are removed piecemeal 
In the process they usually become infected, and 
portions may slough away Subsequent irrigation 
or packing with Dakin’s solution stenhzes the 
remaining cavity 

Case i E G S Dermoid cyst (Fig i) The patient 
'as a 56 year old woman, first admitted to the Keiv York 
tlospitai on November 15, 1920, at which time an adenoma 
0 the thjroid was removed Recovery was uneventful 
and pathological report irdicated that the adenoma re- 
"as in no way unusual 

On January 18, 1933, she was admitted complaining of 


extreme dyspnea and non-productive cough, but no pain 
Exammation showed marked dyspnea on slight exertion, 
the chest dull to percussion on the right, with bronchial 
breath sounds and a few rales Roentgenogram showed 
displacement of the trachea to the left, and a large, well 
outlined tumor in the right upper lung field 

On January 21, 1933, under local anesthesia, a thoraco- 
plasty and exploration of the chest was performed, and 
the tumor was found to be about the size of a grapefruit 
During mampulation, its capsule was ruptured with escape 
of a large quantity of chocolate-colored fluid On account 
of the patient’s condition, it was considered unwise to 
proceed with removal, and the wound was packed with 
sahne after the tumor was completely walled off from the 
pleural cavity After a week the packs were removed and 
drainage established, the marsupialized tumor mass 
sloughed out slowly, and 2 months after operation only a 
very small piece of it remained, which soon came away 
From this time on, the wound healed gradually and the 
patient gamed rapidly Repeated roentgenograms showed 
only scarring and fibrosis in the tumor region Nine 
months after operation no signs of the tumor remained, 
and the patient was entirely free of symptoms 

Case 2 E B Dermoid cyst of mediastinum (Figs 2, 
3, and 4) This patient was an rr year old colored girl, 
who was admitted to the hospital for further study of a 
chest tumor which had been discovered during the course 
of a routme roentgen ray esammation She was without 
complamts of any nature 

Physical examination on admission was negative except 
for a circular area of flatness in the anterior chest, extending 
from the sternum to about the midclavicular line The 
heart was displaced slightly to the left Roentgen ray 
examination revealed a shadow of smooth outline and 
blending with that of the nght side of the heart, extending 
out into the right lung field Oblique and lateral films 
showed this to be distinct from the heart shadow, however, 
and it was thought to arise from the chest wall 

One week after admission the tumor was removed under 
mtritracheal anesthesia, through an incision along the 
nght border of the sternum, with the resection of a portion 
of one nb The tumor lay in the antenor mediastinum, 
was attached to the pleura and to the pencardium and 
seemed to have its ongm in a persistent thymus It con- 
tained about 100 cubic centimeters of thick brownish 
fluid, and microscopic exammation of the cyst wall showed 
It to be a relatively simple teratoma 

Convalescence was unev entful sav e for a pleural effusion, 
which disappeared within 3 weeks after operation Three 
months later the patient was in good health and able to 
return to school 

CYSTS OF ENDODERMAL AND ilESODERUAL 
ORIGIN 

About 15 cases of cystic tumors of the medias- 
tinum have been reported which were not true 
dermoids, but in the walls of which tissues of 
endodermal or mesodermal origin were to be 
found These would appear to have ansen from 
cells displaced durmg the development of the 
upper gastro-mtestmal tract, lungs and bronchi, 
and have thus come to contain such tissues as 
cihated epithehum and mucous glands, cartilage 
or gastric mucosa They are usually thin-walled^ 
and contain clear, milky or opalescent, and rather 
viscid flmd Differentiation from the dermoid 
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cjsts has not been possible before operation or 
aspiration and indeed the distinction rests on 
histological rather than on chnical grounds 
They may be treated by extirpation if this is 
possible or by raarsupiabzatioa loJIowed by im 
gallon with Dakin s soluuon 

CYSTIC I.\iCPEAt.GIQifA& 

These may be found in the mediasunvim 
usually neat the hilum or in connection with the 
pericardium Some have attained considerable 
sue Exasion was attempted m ifichaehs 
but this proved to be impossible and the patient 
died 

Ecnu\ococctis ersrs 

Echinococcus cysts of the mediastinum are 
distinctly rare even as compared with those of 
the lungs and pleura The diagnosis rests upon 
the presence of echinococcus disease etUwhere m 
the body or the finding of characteristic 
booklets or part of the c>sl membrane in the 
sputum rosinophilia if present is suggesUve 
hut IS more often equivocal m intr^oracic 
hydatids than in those of the User The Cassooi 
skin test IS also of aid if po lUve but fails to 
appear in about lo per cent of the coses 
Aspirauon of icitratboraoc echinococcus cysts 
is a aangerous procedure as rupture of the cyst 
with flooding of the bronchi or grave even fatal 
toxemia have followed m a number of instances 
A survey of the reported cases indicates that 
complete extirpation of the intact cyst or evacua 
lion followed by removal of the c>sc wall are the 
procedures of choice 

COSSECTIVE TISSUE TUUORS 
CooDCcUve tissue tumors of the mediastinum 
include the pure fibromas as well as others m 
which fibrous tissue is only one element m a more 
or less complex type of tumor coolaimng other 
tissues of mesodermal origin as for example the 
fibroleiomv omas or of ectodermal denvation 
such as the neurofibromas or gangLoneuramas 
Chondromas or chondromyxomas are even more 
frequently encountered while hpomas and the 
rarer xanthomas also occur in this region 
n Ftbroma Pure fibromas are rare in the 
mediastinum most of the reported (umon con 
taming other connective tissue elements as well 
They arc often adherent to the mediastinal 
structures or lo the pleura or diaphragm arc well 
encapsulated and like fibromas elsewhere ate of 
vanable consistency 

The symptoms and signs are those conunoa to 
other tumors of the region and the growth may 
^ present for a considerable Ume without giving 


nse to symptoms Depending on their location 
and axe they may cause pain cough and dvsp- 
nea and other symptoms and signs of pressure on 
the mediastinal structures The roentgenogram 
shows a clearly defined and circumscribed shadow 
blending with that of the mediastinum 

PosiUve diagnosis has only been possible at 
operation or autopsy 

Surgery is indicated if possible as m a group 
of i8 cases m the literature 13 who were not 
operated upon died while all of the 5 subjected 
to surgery recovered 

4 Aeurofibroirui Arising from the sheaths of 
the thoracic nerves or the paravertebral sympa 
thetic chain these tumors are usually found m 
the postenor mediastmum The clinical features 
are similar to those of ordinary fibroma but pain 
(ending to radiate along the course of the inter 
costal nerves is an early and prominent s) roplom 
Composed Iwgely of fibrous tissue they may also 
contain nerve fibers as well as some of the more 
pnmiUve connective tissue elements such as 
myxomatous tissue tVIien such tumors anse in 
themterveitebral foramina thcyniv) extend into 
the spuial canal as w ell as into tbe thorax givins 
rise to the so called hour glass tumors and 
often cauung svmptoms of compression of the 
pinalcord Lamineelomyaswellasthora oto"i) 
may be required for their removal 
Such hour glass shape may also he assumed 
by malignant tumors ansing in the po tenor 
mediastinum A case of this type which came 
under out observation and was operated upon 
proved to be a neuroblastoma apparci tly coo 
nected with the parav ettebral ganglionic chain 
In the case of neurofibromas of the itilcrcoslai 
nerves some erosion of the nbs immediately abo * 
aod below the site of origin of the tumor ^y he 
evident ui lie roentgenogram which otherwise 
simulates closely that of ordinary fibroma. 

The treatment is surgical and the ’ 

good provided operation is undertaken before toe 
tumor has atfivined too great sue or has under 
gone malignant changes Ilamftgton has 
ported 14 cases with 2 operative deaths ana r 
death jK years after operation from rccurrercs 
of a malignant tumor 
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Tig I Dermoid c\st of the mcdiastmumprojccttng into 
right apex 

sevinlh \crUbrx, breath sounds suppressed under this 
region Roentgenogram showed a dense tumor mass ex 
tending chicfle to the left of the bodies of the eixtii to the 
ninth thoracic eertebrx Slight extension of the tumor 
mass on the ri^ht also The m iss w is u ell delined ind 


I ig 2 Mediastinal dermoid c>st m a child ii jears of 
ige \nteto posterior \ lew 

made up of scicral layers, there was a slight scoliosis to 
the right m this region and some erosion of the left pedicle 
of the eighth segment 

By the fourth day after admission the signs of cord com 
pre*3Sion at about the lee el of the sixth dorsal \ ertebra had 
become clear Despite a rise in temperature to go degrees, 
lor which no cause could be found, a laminectomy and 
parti il resection of the cord tumor was performed on the 
following day — partial because collapse of the patient 


^'g 3 wlediastinal dermoid cyst 
pabent depicted in Figure 2 


ObUque view in Fig 4 PostoperaUve roentgenogram of patient depicted 

in Figures 2 and 3 
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c (jdiis^lioneu nma Mthough in must of the 
reported ca‘ics of ganglioneuroma the tumor has 


F g 6 L i a1 
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gm fpUt(l(trd 


been located outside the thorax— m the neck or 
abdomen — a number hate been found in the 
poslcnof mediastinum ponging from the tho- 
racic 8>mpaihetic chain The\ appear grossK as 
firm lobulaled tumors of %ar>nng sue up to lo 
centimeters m diameter MicroscopicaII> the) 
arc compo ed of a reticular networt. containing 
namerous multipolar ganglion cells 
The s) mptoms are tho e of intratboracic 
fibromas but when Homers s>ndrome appears 
early ot is the initial s> mptom a ganglioneuroma 
^ould alwats be considered 
These tumors can usually be rcmoied surgi 
caJI> and this is the treatment of choice as ibe) 
are quite mscnsitiie to radiation 
d Lipoma Twent) seven cases of lipoma in 
%oI ing the mediastinum have appeared in the 
literature and /na> convenient!) be divided into 
threegroups First agroupcom; risingabout two- 
thirds of the total number in w hich the tumor is 
cmtirel) inlrathoraac another group m vshicn 
the tumor is rough!) dumb bell haj eJ the 
ratrathoracic and estrathoracic porti ns being 
connected b> a narrow isihmus which travel^ 
an aperture in ihe thoracic wall anl a imrd 
group in which a mediasimal tumor esten Is up 
ward into the neck 
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Because of their slow growth and soft consist- 
enc\, these tumors are olten slow in producing 
pressure s>niptoms, and ma> grow to consider- 
able size, in one case (Leopold's) weighing 
pounds 

The diagnosis of intrathoracic lipoma has 
seldom been made before operation or necropsy, 
but the presence in the roentgenogram of an 
intrathoracic shadow of clearlj demarcated out- 
line and with its central portion denser than the 
peripher> should make one consider lipoma as a 
possible diagnosis When such a shadow is present 
within the thora\ beneath an external tumor in 
the chest wall or neck which presents the ph>sical 
findings of a lipoma, the diagnosis is suggested 
A.n attempt at extirpation of the smaller and 
moderately large tumors should certainly be 
made, and even though they be of considerable 
size, surgery should be considered, for autopsy in 
the cases of intrathoracic hpomas has shown that 
they are well encapsulated and can be enucleated 
with surprising ease 

The outcome of the cases in the literature is as 
follows of the 12 patients in w’hom the tumor 
was only partly intrathoracic, an external tumor 
also being present, ii were operated upon and 
I died without treatment Seven of the ii were 
cured, while 4 died The tumor was entirely 
intrathoracic in 17, and 14 of these died un- 
treated while the 3 in which the tumor xvas re- 
moxed w^ere cured 

Case 5 r E Intrathoracic lipoma (Ei^s g and lo) 
The patient was a 23 year old girl who entered the hos 


Pig 8 Lattnl roentgenogram of patient depicted in 
Figure 7 

pital on December 5, 1932, with a history of pains in the 
chest shortness of breath, and choking sensations of 10 
months' duration, beginning with a sharp attack of pain 
and pressure symptoms in the left chest, and mtensihed at 
the beginning of each menstrual period Repeated aspira- 
tions which were performed at hospitals where she went 
for observation failed to reveal the presence of fluid in the 
chest 

Physical examination showed the patient to be cyanotic 
and somewhat dyspneic, the trachea was shifted to the 
right Fxpansion was limited in the lower antenor chest 
and absent in the left chest posteriorly There was a 
marked bulge in the upper anterior thoracic wall Left 
chest showed dullness on percussion, breath sounds absent 
in the left axilla and left back, and numerous wet nles at 
the nght base, voice sounds were diminished over the left 
chest Heart sounds were of good quality but rapid 
Roentgenogram showed the trachea and heart displaced 
to the right, and the entire left lung held obscured homo- 
geneously 

After putting the patient in the best possible condition, 
a thoracoplasty w as done under local anesthesia , yellow ish, 
mucoid material was first aspirated from the tumor, and 
then a section of the tumor tissue was taken for biopsy, 
this being diagnosed upon microscopic examination as 
lipoma 

On January 5, 1933, an attempt was made to remove 
the tumor surgically, but w hile nov ocain w as bemg injected 
into the intercostal space inferior to the sucth rib, the 
patient moaned and underwent tonic and clonic convul- 
sions and in spite of all attempts at resuscitation, died 
within a few minutes 

Autopsy showed the tumor measuring 25 centimeters 
both longitudinally and transversely at its widest diame- 
ters, occupying most of the chest cavity and apparently 
originating in the antenor mediastinum Microscopic 
examination of the tissue showed the tumor to be a 
lipoma 
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CtlUVUKOilA ClIOVDROMV\OU\ 
C1I0NDR0U\\0»\RC0U\ 

It IS necess4i> to u«e these names m tlcsignat 
mg these tumors lor thev usuall> conUm 
m>xomatous as vtell as chondruraatous dements 
and are %erv bk,el> to undergo malignant ebaoge 
Such tumors most frequently arising from the 
costal cartilages and adjacent nbs may also 
onginatc in the lemum or from the certebral 
column and project mto the mcdiaslmure More 
common in adults than m children they usually 
appear as circumscribed sharply demarcated 
anl often nodular tumors and are not m\a5i\e 
unless malignant In size they may reach the 
dimensions of a child s bead and their consi icncy 
dcjiends upon whether the chief com{>onent is 
cartilage or the softer or e>en scmuluid tnyxoma 
tous tissue Melasta^ in the lungs arc often to 
be seen m the later stages of the disease 

rhesc tumors being of slow growth are more 
often seen tn adults than m children Pam is an 
eart\ and often the onlv symptom uslocaiirn 
l\^>e an I sc\cni\ varenng with the site cf the 
tumir When the Kt "th an-^ fr m the c istaf 
jrtilag -s r nbs an c temal ma s mj> t>e n >U I 
b\ the l>ali nl Mmetimes before anv |>ain or 
otf er ssmptoms C lugh and ihsj ma are rarer 
and laicr svmptoms but may increase in sesetity 



as the tumor grows With the large tumors cm 
dences of mediastinal pressure such as suflusiun 
of the (ace cyanosis and >ascular cn^orgemrit 
hoarseness dysphagia or signs of pressure on the 
symMthetic Uiain may be present 
The roentgenogram shows a circurascnbcd and 
often nodular shadow and the site of ongm can 
sometimes lie demonstrated 
Surgical rcmoia! is the ircatmcnl of choice 
and the results in general are quite snisfaclory 
This IS particularly true i hen operation is un ler 
taken before the tumor has grown loo large 


Case 6 f J L Ui nd oma I » te m it acic 11 
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It Chomironu of the nn-dn'itinuni aribinj, from 
the cubUil cartilajjLS 


maUrial Roi.mj,Lnot,nni shoncU an tumor 

formation along the interior chest uall on tl e right, near 
tile midline, in the region ol the seventh, eighth and ninth 
costal cartilages with apparentlj no ineoUenient of bon> 
portions of the ribs or of the sternum or \> phoidal process 
On March 22, 103^, thoricotomy was done and the 
tumor w as found to be densely adherent to the pleura and, 
at Its upper margin, to the lung \ large section of the 
anterior chest wall, including the tumor, the scar of the 
previous removal and portions of the hfUi and sixth nbs, 
was removed Microscopic examination revealed the 
tumor to be an encliondroraa, invading the bone upon 
which It abutted, with no evidence of malignancy 
Convalescence was complicated by hemothorax, empy 
ema and infection of the wound, but after thoracocentesis 
on two occasions followed by drainage and irrigation of 
the empj ema cavitj , the patient began to show signs of 
progress and was at length discharged (on July 7, 193?) 
m good condition, with a very small granulating wound 

\ANTIIOMA 

The literature contains reports of 5 cases of 
mediastinal tumor diagnosed, on pathological 
examination, as \anthoma Xanthomas are be- 
mgn tumors, and amenable to operative removal 
In one of the reported cases pleural effusion was 
present 

Case 7 K Xanthoma of the mediastinum (Figs 13, 
4 , and 15) The patient, a physician aged 29 years, had 
!?'' ^4 years cramp like pain m the right lower quadrant, 
ne pain persisted m spite of appendectomy 8 years pre 
'“J'® admission, and examination of the genito unnar> 
una gastro-mtestmal tracts was negative the patient 
ji^kun to have severe pain m his back which was called 
mbago Roentgenogram of the chest i year before ad- 
ssion showed a mass behind and to the right of his 



Fig 12 Chondroma of the mediastinum Lateral roent- 
oeno„rim of patient depicted in I igure 11 


heart shadow Explorition with a needle was negative 
Radium treatment was given, without benefit Physical 
exammatii n was negative except ferthe tumor shown in 
the reentgenogram 

\t operaUon, October 15, igig, 6 inches of the ninth 
rib were resected and the tumor exposed without opening 
the pleural cavity It was larger than a hen’s egg, la> 
against the bodies of the vertebra:, and seemed attached to 
the tenth rib The pleura was readily separated from it, 
and the tumor removed together with portions of the 
tenth and eleventh nbs 

Convalescence was uneventful with the exception that 
the extrapleural space filled wath fluid, which, however, 
subsequently disappeared The wound healed per pnmaiii 
The patient was perfectly well and free from pam 4 years 
after operation 

PRIJIXRY TUMORS OF CHE MEDLASTINAL LYMPH 
^ODES 

Aside from their frequent involvement in 
metastases of malignant tumors originating out- 
side of the mediastinum proper, and m the leu- 
cemias, the mediastinal lymph nodes may be the 
site of several varieUes of pnmary neoplasms 
The morphology' of these conditions vanes con- 
siderably with the disease and the type of cell 
affected Those most important from the surgical 
standpoint are lymphosarcoma, Hodgkin’s dis- 
ease, and endothelioma of the lymph nodes As 
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indicatid m one of the opening paragraphs from 
the Mandpomt of cure urger> has Iitlle or 
jiothing tc offer m these conditions but a knoxl 
edge of their diagnostic features is of great im 
portantc from the standpoint of differential 
diagnosis andtshilewecanhardi) ■•peak of cutes 
great relief of sMnptoms tn association uith 
considerable detreas* in the sue of the nodes 
mas follow the use of adequate roentgen ra> 
treatment 

u I Miiphosarconia This i the commowsl 
t>pe of neoplasm encountered m the mediastinum 




Fg. 4 Xa iboma f th p $l i tnedui » 
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constituting as high as 50 per cent 01 some «n«s 
Occurring most itequenilj betu«n the ages « 
to and 50 and predominantI> fa to i) ui malai 
these tumors gi\e rise to pain cough d)'sprea 
and other signs of mediastinal compreswon aal 
because the conditi in mav arise m the thorax and 
extend to the nodes of the neck or Mce lersa 
enlargement of the cervical nodes is often endent 
Cough IS usuall) dry or with frothy expectors!j£» 
but hemopt)sis is not uncommon loi grade 
fever below loo degrees F is the ruleeven in the 
aU«nce of oimpUcalions 
'Jlie physical signs depend Iargcl> upon the sire 
and Ux^lion of the enlarged nodes and Ihrv are 
usually those of compression of various jncdias- 
unal structures . 

Pleural effusion occurs m about 50 per ‘ 
thecases andmsomc of thesecharacten tica"* 
may be found m the sediment of ccntnfugial ffu 
uhich has been obtained by thoracentesis “ ^ , 
enlaig^ node can be removed for bistolog'C" 
examination the diagnosis is cslabhsbcil 
le ions are much Uss commt n an 1 are of shue 
grow th , I 

The roentgenogram ho»s an imgular uiucni g 
of the mediastinal shadow particularly m 
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Fig 16 Ljmphoanrcoma of nicdnstinum 


supracardiac portion Lymphosarcomas of this 
region are usually quite sensitive to radiation, 
and the decrease in si/e noted after controlled 
dosage of roentgen-ray may be very' useful in 
differentiating them from the relatively more 
radio-resistant benign tumors, endotheliomas 
and carcinomas Radiation is the treatment of 



18 Hodgkin’s disease involving the mediastinal 



fig 17 1 >mpliosircoma of mediastinum Rotnlgeno- 
gramof patient depicted in I igure 16, after intensive roent- 
gen-ray therapy Note the paralysis of the left hemidia 
phragrawhich was presentat intervals during this patient’s 
course 



Fig 1 9 Hodgkin’s disease of the mediastinal nodes after 
roentgen ray treatment 
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choice and great lebef of s\mptoms nu\ follow 
temporanly but recrudescence is the rule and 
the effectiNencss of radiation diminishes with 
successii e treatments 



F g Cara m ftb m dia uoum of nd t nnioed 
ngin 
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^T t^f^tment of tumors of mediastinum 
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A^DKUa, n-L.u recurrence com 
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a dc^p ceiMcal ^phragm on rc^pintion 

paradoxical cxcuraon of ,^,,^^thouslitlobi.amedias- 

Rot.ntgcnogramssliov.(d\vliatua cmbarn-ss. 

Unal tumor He developed P trcalrnents, but it 

racnt after the nn.t three rocnttv > He was 

was not necessary .th reduction in size 

discharged i month after , ^willing at the side of 

of the mediastinal mass and of the swelling 

the neck , ^^ntmiied for a months 

Roentgen ra> treatnicnts ■ -tajiiy discontinued 

after discharge, when j ,-Wj,c the patient was 

Ueatment T ight ^ the nght eostal 

readmitted complaining meviousU He applied 

margin and vomiting for 3 ‘I ‘^.^FaX'Xpcd papules be- 
L mSsUrd plaster to the chest, and dev elopca p i 
.. rvln^tLr » . -.1 


T however, recurrence commonly 

ffis, S ;<1 Se 1 .IC may be pr.tagbd, ,ve can- 
not speak of cures 


a musiara pnibici lu ^ 
neath the mustard plaster admission show ed poor 

Phvsical exarainauon on second admissio 

otalh>gienc,withmanj ^ „j,-,cance on bis first ad 

a fict which was given little signi , , enlargement 
mis-ion There was no swelling S'^ula k 

m the neck The trachea w as displaced 

nght, and expansion of the right chest was iirai 

ination was otherwasc negative gradually 

With application of heat and f of the 

disappearcd Pustules “Ic' clopc , ^ of a 

papular eruption of the chest, ^ wa? negative for 
tj-pical herpes zoster The clicst p tunior could be 

bony involvement rl,„ dental clinic and 

found The patient was sent to tlie denial 

several teeth were extracted natient returned 

After discharge from the d^f i year, during 

for roentgen-ray “'^‘“cnts over a p but severe pains 
which time the pain in the chest ’ j,Q„ram showed 

dev eloped in the right hip ^d leg ^ decrease of 1 cenU 
elevation of the left diaphragm and decrease 
meter in the wadtli of the mediastina shadow 


Jt SpCllh. ui „ J V 

CVSLO N G ^J°^S^‘ofdboy wh^^^^ 

The patient was a IS ^^“nd diet for 2 years previous to 
(or diabetes ->^Vears b“ tom admiLion.lt about the time 
admission 1 wo y ears betm noticed a slight 

01 the onset o' his neck This pam soon 

pam at the base of the -mneared Six months later a 

Lnt away and a s"cUmg app^^^ ibe 

painless swelling appeare d eight roentgen-ray 

Scat 9 months .^^e Patient rece.v ^^ „ 

treatments for these svvelling , remission 

ax 


6 Hodgkin’s disease This disease must be 

sidered with mediasUnal tumors f totn f e stan^ 
point of diSerenUal diagnosis, since it often causes 

similar symptoms b as 

While cerUm prodromal symptoms, oresent, 
itching or eczematous eruptions, m ^ P 
enlargement of the lymph nodes consUtutesJhe 
initial s> mptom in 50 to 80 per cen , nodes, 
Beginning most commonly m the ce j be 

the disease may spread to involve those ot the 
mediastinum, or more rarely they may be the 
pnmary seat of the disease remain 

The enlarged mediastinal nodes bdmass 

discrete or may fuse into a more m e gg^aes 

encircling the great vessels or the P 
The lungs, pleura, pencardium, . £ ^be 

or hver may be invaded Enlarge -j-ses 
spleen occurs in about lo per cent ° , j,s 

On the basis of symptoms and P,^ .^bed 
alone, Hodgkin’s disease cannot be disPngji ^h 
from lymphosarcoma, and the diag „5gd 
largely on histological examination 
tissue, and even then chSerentiatio 
extremely difficult From the s p^essary 
therapy, however, this is not entire y 
as both are usually radiosensitive 


...iglis, a.i^ - 

sNmploms Tflmission showed an area 01 

Physical ? , and the mednstmum enlarged 

dullness in die right lung, fasting blood sugar 84- 

to percussion Unne su 4 ^+^^ ^ 

Roentgenognm of the cnesi and 

tinal shadow extondmg ^^t Biopsy showed a 

10 a leaser extent f „ j„bin’s granuloma During his 
textbook blood sugar was conyolled 

hospital P the msuUn being discontinued after 

with insulin and diet, th however, remained 4 -f 

the first day Supr ^ unne, no 

througboul his and he was asympto- 

and his pulse ’"“derately lev at disease was 

matic A ter the a treatment of deep 

established h> biopsy, h (jischarecd, to return for 

roentgen-ray ‘horapy and^^^^df ‘'=‘;^aeAtgenograin 3 

further roentgen ray A s a definite extension of the 
months after C probably represen^^^ 

process in the region of th^gb „,onlhs 

mg a recurrence of the ^ j 

:Le"of 1 he'proco^ at the right hilum, although the 
delsiS appea'^ed slightly decreased 


,y *"'*0 — 

f„finthelioma Endothelioma pnmary in the 

.s S n~.X 

Sr StoMl <l.agnos.s can be mad. 
only on microscopic examination 


PRIUARV TUIIORS OF THE THYilHb 

Benic^n tumors such as cysts, cjstic lympbam 
ijenioii «- , congenital 

®‘°'"oma may occur in the thymus, but nearly 
alf\he reported primary thymic tumors have 
been malignant These neoplasms may originate 
Sher in the lymphoid tissue, givmg rise to a 
bistolomcal picture resembling closely lympho- 
sarcoma, or m the reticulum cells, m whmh case 
the tumor structure resembles carcinoma Became 
of the confusion as to their ongin, how ever, recent 

wraers have urged the use of the term “thy- 
moma” to cover all mahgnant tumors of the 

^^out 100 such tumors are reported m the 
hterature, of which about 75 Per cent have been 
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diagnosed as l>-mphosarcomas the lemamder as 
carcinomas or sarcomas 
These tumors cause s>mptoms and signs of 
meduslmiL compression at an carlj stage and m 
addition pleural effusion {c\er loss of weight 
cachexia and anemia may be present. Of rapid 
growth thc) cause death in a relaUxcly short 
lime 

PoaUuc diagnosis is rarel> made antemortem 
but thj moma hould be suspected when a mass 
of irregular outline is recognued m the region of 
the thjmus 

IntensiNC radiothcrap> has amehoraied the 
symptoms m some cases but the results ate at 
best palliative 

Case o J D rh\ moiria (F g jo and a ) Th p t «ni 
»asa37ie Idtna fint aJia lied t iheh puleoin 
pU n n of ttaeVs cif d 11 t ady pai a tl felt upper 
quadrant I s of « gbt,and moocrai co at pauo ft 
>eats d ti ti dry CO i,h th am H am u t ( «l at 
so turn du ing th pa t 4 mo (Jis and a p iijcss ttreUmg 
abo th lit cU lel wh ch the paueni fm n uted 2 
n nihs ti fu e admi si a The saeUi g had U n utated 
ee th oenCs n ray Miihmod ratednunut on ft ue 
I h) seal amiiuu n th d the sht pupil to be 
la R r th the hit. The ear b I t ral pa'iilc t sup a 
] e lar s ellmss si Rbt I nderness and mass de p in 
t>el /t upper qu (innt brr b p fp bi /tueorp 0 sram 
t cd a m ss n th anten r ired a tin m. hiop y of 
mass n n bt d f ck honcl a malign t tum t 
pt b bly cp th liaJ g unt 0 n 
Th pat ni was gi n jj oentg n ray u ctn nts to 
the tn diasi ra and neck a perod o( )ear aith 
g dual htinUng { the a da tmal m ss On • adm s- 
I n t the h p U1 }eaf after the h st adoaiaaion. (he 
p in (he I It ppe qu dcasc h d beeom con (anC 
aniog in ncens ly nd vi s now auoci ( d « ib 1 mbar 
b Span lb)scal s nii auon ua aso pi 0 ad 
m n ine an 1 blood n s ti e « cep t to white blood 
Ui c nt 1900 a ul 4600 Koent^ n gr m al ed meoi 
sunal ma ma kedly d (teased nsi ta nous p> el 
g am b w d t <« in Lie of Tcft Lido y moo r (e 
d 1 y 0 I n fr m the 1 It Vidn y atb ab nn I 
ap t sc (the nit re alwaja 
Th pat t < d thtre lentg tay (tc Iments 
two C th I ft p(<er o ad a t with no (1 n andwas 
d 'char-cd (0 t I m I t f rth r roenlg B tay l eatment 
Nui n ihs 1 t the m dia t I mass ho td n 10 r a^e 
deer a-s \t tl s um phj cal e am nauon show d the 
Ii to be nt rgi^l and tend th leit upper quad ant 
roa*s t n 1 nd nod la tending down to the snnb Itt^ 

I ne M dully and h gb r th w n th r unall soft t 
m 1 Aom n d s we e f It b gh in tbe ngbt upper 
q d nt It w s f U that tl pat ent I ad a g M alued 
btrfhnodec nJ u a a ol uiglj-tnph od s piten and 


< VRCtSOUV OP THE MEOIASTrsVll 
LnJep this lerm i included a rather hetero- 
geneous gtouj of t nmarv and sccondar> nulig 
nant tumors Some of the former ma> anae froni 
unrecognized tlctin i Is or from the reltcultjn 
(d! of the ibyroux but in others the ongut is 
terj uncertain The secondary tumors result 


from extension of bronchogenic caremoraas or 
from metastases from malignant tumors of the 
breast esophagus or of more di tanl organs. 

In the case of mahgnanc> pnmarx in the 
mediasUDum or extending into ihi area from 
pnmarj growths in the immediate viamt) signs 
and sjmptoms of compression ot the mcdiasunal 
organs are much more hLcl> to occur than is the 
case with metastases from a distant focus as in 
the Utter mstance the lun^s and other structures 
ate commonly so extensuely mvoivcd that the 
patient succumbs before the mediastinal mcias- 
Uses teach Urge proportions 
In theabsence of a recognizable ptimar> growth 
elsewhere or of superficial nodes which can le 
exost d for stud> the diagnosis can on!> be made 
after exploration or at autnpsv 
While these tumors are usually quite resi tant 
to radiation m ome cases sxmpioms ma) be 
somewhat relieved or irrc ted by large doses of 
roentgen rays 


C sz 1 D h Carcuo f ai di tun id > 
and 3) The p 1 ent w s a 45 ye r old J b nan tint 
adfniltedtadel pUlo July to, 034 e npla leg > 

R rod civet Rbo{4> rs d lati n bfuod nlbe p tua 
tfibep staw tl.s.aJiorua e Uit s> dlou 1 t,bt 
( « pound ) a1<« a bun g s b 1 1 1 h wh tb a t 
rrti itli \ d ty c Id w ir but tl n hr am c n (asb 
rbvsi I e am t on ho cd dunim b i breaib touad 
r the ntue 1 ft cl r t i tally 1 the utper baU 
Kotnictn grajD sh Mi a tcau id (be I ft iper^tc t 
cb t ly gjustlat altotbe ttmalbo d i bronutn^ ly 
re cal d a t do la of th I ft mam b ch 1 win b 
pt itdt beduet ptesa tfromwlboui. B p^ahu"« 
nop th logy L aaua lion was olbcm e n gau e^ 

\ at I a I d ep ntgen ay tie un ct ai g > ® 

* th » unpro em dI n li pautol a m 1 u a, aPu ’ 
B lha lattr the rotnlg n ray t calm nti we e r 
InNo mber 914, th p l ntwaa gam adm HeJ low 
b p Uh hi toadition caae liaJIy nebang d c pi IiJ 
tioudw chills pi sj pounda, and diaa ■tit ' 
cd Uood in iht puluaj a nee lb last Totnia r t v I l 
m ria. The Itft duphz gm was si gltly bigbn Uaa W 
rvfht h log mod i to oil p e of the left lu g. 

Oo Dct mV r 1934 ant ti t n dia I I my ^ 

pi at) nof the tumor was d and the luu r 1 “ou 
t be f R tinn i c rcerat d n c-oipoMd , { 

»«t fete omaclU ih rfiO f hicb 
dUiiiitely deiennired Tb vwtwe * * \ ’ v, 

t with mtasUit caic noma fr m 
C n aleac 0 e ft m lb ptr*i r 1 niiuJ ard 

iht wound heal (1 Frr F' or T 0 j ft if , 

the pat t t dev lo^ an a f p«»ih “ 

a t t 1 t ral a f e f lb tb h a d «m»u m « 

DUBil 0 SI and pnctfing la Ibij g a Th « m 00^’ 
doc fpe pher inerve n menMut* Wt'W 
the pat ent ab Id be watched ( r tv dtnc f m t 

nth art lotpcnpbe aln rvo a )»t m 

wasbeRDaingl ha e coos d aU aboil » fbioib 
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THE REPAIR OF CLEFT PALATES 
UNSUCCESSFULLY OPER.ATED 


PRIMARILY 

UPON' 


L\RL C inCGLrr, M D , Cm, Misi,OLU 


E very surgeon who performs a fair number 
of operations for cleft palate encounters a 
good man} mdi\iduals in whom the origi- 
nal was or succeeding operations were unsuccess- 
ful in that part or the whole of the palate failed 
to unite In some cases undoubtedly the opera- 
tion was improperly performed and thereb\ union 
W'as prevented or even an absolute slough of tis- 
sue was caused In other instances some factor 
be}ond the control of the surgeon may 
caused simple failure of union or ev en a slough 
In a senes of about 300 different patients operated 
upon for cleft palate, 141 individuals were found 
to hav e been operated upon before, the majority 
had been operated upon more than once, and some 
of the patients gave a histor} ot as many as fiv c 
unsuccessful operations - The average number of 
unsuccessful operations for the group averaged 
2 3 times Fiiteen cases of the group were pri- 
manl} unsuccessful cases of our own and 126 had 
prev lously been operated upon by other surgeons 
All of the patients who presented themselves were 
accepted for re-repair when the age was judged to 
be correct tor the procedure required In only a 
few instances was the principle of the operative 
procedure or procedures used entirely new, but in 
most instances the technique of the procedures 
was not that more or less routine with most sur- 
geons and as wc gained more experience with the 
procedures used, or a defect became evident, the 
various procedures underwent at least a certain 
amount of refinement or even change 

For purposes of discussion these cases are pri- 
marily divided into two large groups (i) the 
group with little or no loss of tissue and (2) the 
group with a definite loss of tissue 

GROUP WITHOUT ABSOLUTE LOSS OF TISSUE 

When no absolute loss of tissue was encoun- 
tered, as IS the usual case after failure of a prop- 
erly performed routme operation for cleft palate, 
the problem of re-repair was only slightly more 
complicated than the original operation Usually 
the repair of a small midhne defect without appar- 
ent loss of tissue m either the hard or soft palate 


was a relatively simple matter when the surgical 
fundamentals were observ ed 

The principle of the Dieffenbach-von Langen- 
beck opcrition was in most instances the most 
applicable to the group with little or no loss ot 
tissue The lateral incisions of the operation, the 
loosening of the raphe, and the complete treemg of 
the mucoperiosteal flaps of the hard palate are 
capable of allowing a considerable relaxation 
toward tlie niidline Although we believe it is 
important to preserve the palatine arter}’ at a 
primary operation, at later operations usually this 
w as not found to be of great importance 

When the cleft tended to be unduly wide or the 
palate unduly short, sectioning ol the hamular 
process which loosens the tension of the tensor 
palati muscle along with an extension of the lat- 
eral incisions both forward and backward and 
outward toward the anterior pillars aided in 
obtaining relaxation and possibly tended to cause 
an eventual slight lengthening of the palate 111 a 
backward direction With tins operation some 
plastic variation to meet tlie demands of the par- 
ticular defect otten aided one in getting an easy 
closure or was advantageous to ultimate function 
if not absolutely essential in gaming midhne 
closure 

When the palate appeared to be unusually 
short but sufficient Ussue wms still available to 
gam good midhne closure, the prmciple of going 
on backward and uniting the posterior pillars 
proved of value and often m using the Dieffeii- 
bach-von Langenbeck procedure as the essent’al 
procedure this addition was added to the stand- 
ard operation (Fig i. A) ilorestm m 1910, 
Helbmg in 1912, and Makuen m 1915, m discuss- 
ing a paper by Emerson, referred to Brophy as 
havung used the posterior pillars to lengthen the 
shortened v elum Just recently Blair has recom- 
mended the procedure after using it for some 
years The posterior pillars were found to be 
progressively easier to sew together m mdivnduals 
bey'ond 3 years of age In our experience, although 
usually the pillars stayed together when properly 
sewed, because of the tension there was a certain 
amount of tendency for separation to occur A 
certain amount of this, however, can be eliminated 
by cross cuttmg the postenor pdlar at its base 
(Fig I, B, C) Such mcisions, however, added the 


*This senes of cleft palates I do not consider a normal run The per 
centage of mutilated palates is remarLabl> high PrcMOUS to Ibe 
this scries was startea in this vicinity mo'^t of the operations for clelt 
palate defects had been performed by general surgeons who did not 
make a practice of performing sudi operations routiiieI> 

■From the Surgical Department of the University of Kansas School ^ Xlcdrane Presented before the W cstern Surgical iVssoaation 
^ * Rochester Minnesota December 7 , ig3S 
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t R I Dr »ing f CO Ifiwf f n i Bg tlw |msi io p I 
1 rsiog n Wu nail nglbolihepil nlduphragmiiben 
ih 1) t(T nUach a 1 a ge beck pnoaple i used • «h 
l al ofxrau n \ bunpl* sut ruag t the po le r 
p Ibra ba U td U nd C Sut n w 1 lb po t mr 
pilUsvtithtl ingiciuna ntb tdn. 


1 ig a \ aod 1) Dra » 1 m il id 1 1 m oe a te- 
n dap of ni cou 1 n ti ) p a) ol * t ( I e (be 
nt ri t end o( ih le ted in |k ivieal I ard pal t 
flapi. Th tnucoial c \ R c*l U flap f ces ite nasal 
ca itt Th fl I I cut M (hat a good la e I tui nl nd 
a euftc t dth j gi n to that i b 1 1 > f ih It p t 
tf {i4 d a « le rl p U nable II d tel v 


factor of crance of the pi(atophai> ngcal mus- 
cle which probably interfered njih function as 
eletaUon of the %cluot was posatbI> somcvihai 
impeded In i $ of 1 9 cases i n v, h tch it w as deemed 
advisable to stitch the posterior pillars together 
the pillars scaled together 
Not uncommonl) a defect between and bacL 
of the defied alveolar ndge was encountered \ 
flap from the bp w iih the base al the midlmc and 
raw surface toward the mouth was found to be of 
value in dosing this t>-pe of difecl We tned to 
gel a fairl> w ide base and after raising the ante 


nor hard palatal mucojicrioslcal co\ ctmi, from the 
ends of the alveolar ridges to turn the lip ibp up 
above the mucopcriostcal flaps m uch a manrtr 
(bat a yride overlap of raw surface to raw sunare 
wasobiair)cdaftcrcarcfulrc<utunng(Fig a \ B) 
The caact figures u! the number of tunes a soufl 
antenur flap was used are ncit available os iftcn 
the addition of a small antenor flap was made la 


the purely routine operation but in 9 patients 10 
whom a somewhat larger flap was uved 7 setmrJ 
to have the defect dosed succcs. fully 
When ascconci iperaUon wasnccessar) on that 
tvpcof partial deft palate which hascnginaU^ a 
vcr> thin area about the midlme of the bar i pal 
ate the operation which uiilitcd a check flap w 
mucosa which cnlirel) overlapped the defect n 
the mi lime was found to be a procnlurc of value 

(Fig t \ H) This operation was ongmaf/y ce 

signed to giv c more length to the 1 alatc although 
U was concluded that for this purpov the f ^ 
cedure was of only relative value ti a pb I'C 
procedure to supj lemeni the liUlihixol of un n 
It was wirch while 



ccoLP ujTii tossor ns it 


Ift the group of patients with more tr levs ab^ 

lute loss of tissue the defects were foun J to w 


t R I V \1 D lira 1 gs I lb use ( flip fivoi ihe 
bnk which I nt 0 in thr gh lit d o lu afio 

it m coptncnl 1 paUtiJ fl pa »o u Io C I ce 

d ttcl d to R r a<bliUot>al {•po t. \ hot 1* Jrst U J> 


•U to R t acuuuooai {•po i. v sol i* trs* 
ruidtM».Uylh (aUte Rtt i 


( d « Le k to Ih 
u u the tax wl to a 
ihu am. 


u ol the floor ( the nasal ( tj 
kuH c IS I (isbo ftbepal I la 


quite variable and i resente I quite unique pr 1 
Icms when a repair was effected Y 

^cry roughl) thrive palicnU prevented dd^v* 
which fell into one or tv o or even lluee f l« 
following groups (i) a large midfine loss ut 
central part of the hard palate (i)aIos» 
or most of one of the daps 0/ the hard /*auic Lw 
hole m the antenor or lateral palate wlicn 
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1 ig 4 Dra^MDgs of m.dlme hole ^'S'c’tfvon 
region corrected b> a modilitation of the Dicff 
Lmgenbcck principle \ and 13, Mucoreno.tcal flap dc 
t idled antcriorlj When this is done it is usu X , 
uld the additional support of an anterior “tico ^ P , 
flap (Tig 3 , \, B) or one \m11 more tlwn l^el> o 
next to the alveolar defect C and D, 
defect closed b> use of long lateral incisions "athout detacn 
mg the anterior extremities of the mucoperiostea P 

adjacent to the ah eolus from w hich the mucopen 
osteal covering has been lost, (4) a large deltc a 
the hard palate-soft palate juncture, (3) ^ 
sidcrable loss of soft palate tissue, and (. 0 ) 
almost complete loss ol the tissues of the na 
palate , , 

Largcmidltnelo^s in llte hard palolt When 

h* » 1- •^..y-.TA/-vrfinnv, It 


imdline loss was only of moderate proportions 
V as found possible to use a modification o c 
UiefTenbadi-von Langonbeck ojicrauon vvith a 
fur degree of certainty ot obtaining closure 
W hen the hole w as anterior, an interior flap 
the lip or cheek with mucosal surface turne 
toward the nisal civity was ot value, especiauv 
if It v.as necessary to looscn both ends ot the ima 
pal it->lihpanteriorlv (.Fiii 4 > V,BpiasIig 2, ', ) 
LmuIIv It was considered much the better A P‘^=’' 
Mble to close in anterior midline detect without 


, e 4 V Drawing of method ot extending the 

Sms'll” *1' “ "“!> S™*' “ 

in a defect of the velum on the opposite side 

detaching the hard palatal flaps at the exueme 
“rind (Fig 4. C.D) When ^ 

unilateral it was sometimes advantageous to 
loosen one flap well fonvard antt^orly even 
completely if the situation demanded it Oiten 
by inakmg long lateral incisions next to the alve- 
olus, sufflcient rela.\aUoii was obtained to al ow 
closure of a hole of considerable size (Fig 4, k; 
Whea the hkelihood of union HeemLd purticuiarlj 
dubious, reinforcement ot die sutme Ime by crons- 
lapping a cheek flap abov e the palatal flaps 
certainty to a succcsslul outcome (hig ;, 

In 15 cases in which a lateral flaji oi the cheetv 
was added to supplement the likehheKid ol union, 
closure was obl-ined ai instances When a 
part or one side ol the velum had been lost, an- 
^jjjier variation of tiie Dictieiibaeh-von Langen- 
be'Ci. princijile w is 'dvantageous ai c'esing a uiii- 
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lalciu! posterior defect of the \ elum The method 
consisted of puling the ncarl> normal ^idc of the 
posterior velum over to the defective side alter 
which the normal side was sewed up onto and 
backward ol the defective side toward the lateral 
pharyngeal walUlig 4 F G) 
la an occasional case e pecialiy when the hole 
was somewhat lateral the principle of the Lane 
operation very occasionally offered advantages 
(Fig s AB) As IS well known in the Lane prin 
ciple a flap is outlined and turned over beneath 
an opposite flap WTien thi pnnciple was used 
successfully it was found that a go<^ blood up- 
ply at the base of the turnover dap had to ^ 
present and sufficient w idth and length so Chat a 
wide overlap was gained 
2 Lass of apartorinosto/oneo/tliemucoPcriosIcal 
Jlaps of (lie hard palate Only occasionally was a 
patient encountered m whom the only essenUal 
defect was a slough of one of the daps of the hard 
palate U ually when this defect was found the 
posterior part of the palate also had sustained 
severe damage tVhenonJy amucopenostealflapof 
the hard palate was ab ent a repair with a (au 
type of access in one operation was lound to be 
possible by using a relatively long and broad 
cheek flap (Fig 6 A B) Whether the flap was 
turned Irom before backw aid or from thepostenor 
end forward depended upon where the maximum 
defect was er countered Ordinarily il was be 
licvcd that when an antenor cheek flap was in 
dicated greater likelihood of union v as ohtamed 
if the mucosal side ol the fUji was turned toward 
the no e When using this procedure it was con 
sidered essentia! that a fairly broad base and as 
broad an overlap of raw tissue as possible was 


obtained The flap then was sewed into place 
with the greatest of care \Vhen the posterior 
part of the lateral mucopenosteal flap of thehar] 
palate was absent flaps of the Lane tvpe were 
turned to the center of the defect A lateral cheek 
flap was then cros lapped over the raw defect 
Fvery effort was made to obtain wide apposiUon 
of the rawr surfaces when the cross lap was made 
(tig 6 D E) 

When a defect of the soft palate w as a compli 
catmg factor to the loss of one hard palate flap 
we succeeded in 5 ca esmobtaimng a good palate 
in one operation by either turning a cheek flap 
from before backward or using a lateral cheek flap 
along wntb a posterior pharyngeal flap turned for 
ward above the palate After the child has 
attained the age of 8 or 10 years by cutting an 
anterior flap and a posterior pharyngeal flap 
properly the flaps can be made to meet at their 
respective tip ends The ends were then stitched 
together and both flaps sewed in carefully above 
the remnants of palatal tissue which renumed 
(Fig 6 AD) If thecheekflapwascuttoonanow 
the procedure was stidom successful When the 
base was made anteriorly due regard was paid to 
the scar 1! the lip had been repaired previouslY 
When the lateral cheek flaps were used care was 
taken not to lemov e too much of the mucosa near 
the posterior angle of the cheek and it was found 
that one can remove a considerable width of 
mucos^ flap lengthwise of the cheek without 
noticeable impairment in opening the mouth 
Later the base of the flap was rearranged when 
necessary \\ hen the cheek flap was cut if width 
was an absolute necessity to assure an adciiuate 
blood supply or to obtain a wide overlap when 
the defect was closed we ignored the papilla 0| 
the parotid duct No ill tflects after Us remo at 
were observed The combination of an antenor 
cheek flap or a lateral cheek flap along with a 
posterior phary ngeal flap offered a one stage pri> 
cedurc which w as useful 10 the middle a lolcscent 
period in obtaining closure in one operat 00 ol a 
large delect of both the hard and the soft pa 
When cheek flaps ol these types were used W 
bodge a rather large gap the flaps closed me n le 
IQ 7 of g cases but in only 2 cases was all of one 
mucopenosteal flap absent 
3 I tele III the anterior paiale or later i r 
tibuh ts directly adjact it to the aheolus In a tc 
insUnces this type of hole was found to be uu 
pos iblc to do e When the hole \ as not large u 
was found possible ometitncs to gam closure y 
cutting a Ihm lengthwise flap from the wider an 
thicker of the two palatal flaps This . 
eluded only one half the thickness of the paw 





488 


SURGhRY GltNECOLOGY AND OBSTETRICS 


TABLE 1 — VON LA^CE^BECK THE 
FUNDAilENTAL OPERATION 


S r b«r 

A erageage >nj ars 

V et mimher pre\ us op- 
erations 

OngmaJl son-upenp Ut 

O •niul I 0(1— do re I ge 
b le 

S pplemeot ryopet U ns— 
lo I lorpiil rs ut bed 
Lateral and anten r chceL 
flap to close lateral defect 
Late al cheeV. flaj to el se 
medun bole 

Vn tomical r suits S pera 
tio — 

N union 
Small hoi 
L rg h le 
Good lo re 
Dedt 

Functional es It — 


S net 
Ue(t 
33 
4 3 


6 

8 


3 

4 
«3 

I 



* S 


l na MUslbudptl ul lU Uiu4bue4 I* 
«o ) U ( total b H ntUui i p tWoeb 

tee Jr tal d d I bock tborll 
tl Ttmwb bly np »1 to et ly ml Imr 


♦ 9 

o 9 

3 S 



maty of the 63 cases id which the DieCenbacb 
von Langeabeck principle was used as the ba^s 
of the repair Of these 39 ttere onginoJ siogle 
clefts 15 vrere double clefts and 9 were partial 
clefts In t& patients a secoodary operation was 
necessary In i cases a third operation was done 
before closure was hnaUy complete In 3 cases 
the hole was deemed impossible to close because 
no mucopenosteum remained next to tbe alv eolus 

j Consuicrable deject tH ike soft (xilaie IVhcn 
ever enough soft palate tissue remained a>ailab1e 
the DieSenbacb \on LangenbecL pnnaptc plus 
suturing of the posterior pillars was considered 
the operation advisable if utuon seemed at all 
probable by its use (Fig r A B Q A necessary 
amount of tissue was found to be a prerequisite 
for a successful outcome after this operation if 
one was to run a fair chance of obtaming closure 
as the tissues m this region are somewhat frail 
and friable 

In tbe individuab who had been operated sev 
eral times prevnously and in whom the soft palate 
tissue had sloughed or was scarred and wassode 
ncieot and atrophied that imdlme closure by use 
of the DieSenbacb v on LangenbecL principle ap 
pcared in the face of the situation to be altogethw 
imbkely or hopeles a postcnor phaiyngeal flap 


TABLE U 

Number 
Avuag ag 

A c ge number o{ p e lous opetauo 
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Anter r die k il p 
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on La e obcck pe U n 
Vnat m c 4 suits— 

Compl t fadu cl su t 
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Hole E 

C mplet do u 
Diedf 

F cu aal res m— 


t I lb Laos berk p 


ArawuUb kul 4 SMUT (um 
wt «edAl 

t 4 «il pb rnruj 4<iu h tly »{ et 
^—1 — — a— drt 


peU AlalrrUibnf 
! lylb biutet tided 


Is tiu bably dr 
« d b t t 
umptevtd 


was used with advantage to obtam union and to 
build up a fairlv long soft palatal diaphcam (Iig 
8 AOCDEF} Orieinall) Fassavant in 1865 
and Schoenborn m 18 6 tried a t>pe of pbarjn 
geal flap operation In 192 1 Roseathai m Cer 


the preceding operation Rosenthal perlorocd 
the operation for a much wider group of case* 
than we have found U useful mUudmg almost 
all cases with atrophic soft pafaCaf ti sue Rosea 
thai made his pharj ngeal flap rather narrow tntn 
the base downward and used an arrow shaped 
flap winch narrowed toward the lip In expen 
mentiDg with the operation we found that Hbro 
the base is downward one can get very hide 
length to the flap as it recedes aveay from the pal 
atal position as H is made longer Neither^ 
the flap be thrown far enough forward tobe (flrc 
Uve for the purpose for which it is most useiul 
Nor IS a narrow flap wide enough Therefore m 
the operation which wc have used the base of tbe 
flap has been placed upward near the adenoid 
region and the flap made somewhat imet ana 
longer than that shown bj Rosenlhal The ro« 
Uon of the base was thereby made near lo ibe 
region in which one vnshes to apply the flap J 
thi<i means it was possfWe to obtain a flaf lo B 
h, f^rr.,r^*l,^b,)vnasl «- Old pal 


enough to go forward shghdy pas' 
ate soft palate juncture when uen wa-» 
to aid in closmg a hole Somewhat more d) 
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rig 7 A, Cast of upper jaw and palate \ntli 
nor and next to the al\ eolar ridge B, „1 fiew 

the hole 1th clasps attached to the tee^ t 

of patient \Mthout plate in mouth D, 

patient w ith plate in mouth The plate is built som 

Will be experienced in sewing the flap in above the 
soft palate but, after doing the operation a tew 
times, the difference is one of only a sbght de^ee 
For the purpose of closing a soft palatal loss whic 
was not hkely to be closed in any other manner, 
we have found the operation to be an unusuallv 
efficient one After a few weeks the pedicle ot the 
flap rolled into the form of a tube and breathmg 
was not impeded as a rule Ordmarily the peclic e 
was left attached for a vanable period of tme ana 
then cut. But m three instances m which we cut 
the pedicle away from the pharynx w e w ere ‘iske 
by the patient to reattach it as speech seemed to 
be better with the pedicle attached By the use 
of a right angled knife and anj sho^ genera 
anesthesia, or for an adult local anesthesia, the 
flap was found to be easy to cross cut 

Thedisadv antage of leav ing the pedicle attached 
was found to be most noUceable during an acute 
cold Otherwise by the use of saline nasal irnga- 
tion mornmg and evening the tendencv for e 
accumulation of nasal secretion in the nasophar- 
ynx was minimized to only the shghtest ot dotice- 
ible symptoms There have been performed o 
posterior pharvmgeal flap operations for the pur 
pose ot closing this type ot defect In a tew in- 
sunces the operation was done m children as 


forward of the upper alveolar so that the upper row" oj 
teeth fall forw ard of the low er row The upper hp is held 
fonvard by the prosthesis, giving a normal proble relaUon- 
ship to the two lips 

voun<- as 3 years plus The average age was ii 
Ws plus In 7 a cheek flap was deemed neces- 
sary to supplement the primary' postenor flap 
nrocedure In 52 cases complete closure was o^ 
tamed In 3 the palate broke down, m 4 one side 
partially broke down, and m 7 there appeared at 
the soft palate-hard palate juncture a hole but the 
posterior part of the palate w as closed A lateral 
cheek flap we believe would have supplemented 
and added to the chance of umon m those cases 
but at that time we did not appreaate the uses ot 
a cheek flap Two paUents died, i of pneumoma 
with the onset 10 days after the operation, and i 
of an edema and cellulitis ot the pharyinx 24 hours 
after operation The latter death occurred in a 
child about 3 years ot age and warned us to be 
careful with the operation at this age The func- 
uonal results were quite good In 10 the speech 
was remarkably improved to nearly normal, m 27 
the speech was’tair, m iS improved but not good, 
and m 4 ummprov ed (Table II) 

This operation has been enUdzed on the basis 
first that the scarrmg of the postenor pharyiax 
would inter! ere wath the function of Passav ant’s 
pad and the action ot the supenor constnclor 
muscle of the pharynx, and second, that it pre- 
vented adequate dramage and ventilation of the 
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nasopharvnx In the tjpe of case for nhich »e 
ha\e used the operation the advantages of soft 
palate closure in m efTicient manner has prived 
to be considerablv greater than the Jisadvantaocs 
of interfering with the function of the upper part 
of the superior constrictor muscle 
In ev aluating the position of the operatn n we 
bchev e that it has onij one useful function It is 


not of much value for the atrophic palate The 
operation offers a one stage operation that will 
allow one to close successfully a defective soft 
palate (hat one could hardlv ho| e to close other 
wise (Fig 9 A B) UTicn di tincti) held to this 
position although it may not be physiokgically 
the ideal procedure it will allow one to clo e a 
very large defect of the soft palate in the majont) 
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of cases and when the e\tent of the defect is con- 
sidered will result in a surprisingly good functional 
result The practical effects of the disadvantages 
of the operation are not very important in com- 
parison with the advantages of the operation 

In our series are no records of a sinusitis being 
aggravated by the operation hliddle ear infec- 
tion has not been noted to have been increased 
\Vhen there was evidence of interference with free 
breathing or insufficient drainage of the naso- 
pharynx, the pedicle of the flap was severed, after 
which these symptoms were not present In a 
good many others although these sjmptoms were 
not complained of, the pedicle was cut to be on 
the safe side 

6 llinost complete loss of both the hard and soft 
palate In this senes were 9 indix iduals m w'hom 
the hard and the soft palates had been almost 
completely lost and who were considered old 
enough to withstand ivithout too great danger a 
repair by the use of extrapalatal tissue Of this 
group of 9, 7 had double complete cleft of the pal- 
ate In 8 the palate was successfully rebuilt In 
I the soft palate alone was rebuilt In 6 both the 



Fig Q A, left, Photograph of typical case in which the 
posterior pharyngeal flap operation is indicated B, Photo- 
graph of the patient after use of postenor pharj ngeal flap 


soft and the hard palate were rebuilt In 2 the 
soft palate was rebmlt b> the means of a posterior 
pharyngeal flap and the hard palate was rebuilt 
by the use of extra-oral tissue In r the flap 
remained attached to one side only and the attach- 


TVBLE III— EXTRAPALATAL FLAP CASES OATR 7 AEARS OF AGE 


^IcDottell 


Anatomical 

result 


Partial cleft \rm dap direct Success 

Double cleft Arm dap direct Success 

Doublecleft Neck, dap jump Successi 

to Iip 

Doublecicft Arm dap direct SuccesiS 

Right com Arm flap direct Partial fa 

plete cleft 


Partial failure 
Epilep 5 .\ 


Double cle'^t Arm llap direct Succe s 
! Double cleft Arm flap direct Success 


Functional* 

result 

0 

1 

2 

3 


I 






I 



I 





' 

I 



I 


Complication^ 

Some respiratory distress 24 hr 

Re<:piratoo distress Tracheot- 
omy neccisSary 

Flap came loose from paLte 
None beneath lip 


1 Epilepsy unknown to us until 

m midst of operation 

2 Tore off cast m epileptic fit 


Double cleft Posterior pharyn Succes'- 
geal flap jump { 
flap to lip 


Double cleft Posterior phar> n Succe*!* 
I geal flap Arm 

flap I 


, ^ 1 : ' * * * < a * - I 

^'iCrage age 13 plus \oungest 7 years Oldest 21 vears (be>t roult) Se\».n of the o ca-cs v\ere double cleft* i 


to nearly normal 

i'-impro\cd but not good 
®~-unimpro\ ed 

, ^ote \en earh »n mir n# ih. 


partial— I bingle 


frniY, »u ou*" experience at tht iiiiistence of the jurents we attempted to build in a nalaie xniL ..1^^ n ^ . . 

thn u^c thinking this the Icxt *!e\cre way of budding in a palate completely lo t The child was 2' j xears »f breath the upper Iip 

IS palate This child hould not haxc beenoperated on in this mannerat hjsa e "eeks after the 

included m this senes becau e tlu age was an unjustifiable one m our opinion *' ~ make* lo ca>es attempted but 
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Tig 12 \, Photograph of patient in whom a pjl ite was 

afterward built by ettrapalatal tissue and the and nose 
were re repaired Front view B, Profile \iew C, Vsmucn 
of new palate as could be show n in a photograph, 2 montns 
after operation D, One >ear later after final repair and 
building of a prosthesis This patient got an almost perlcct 
result His speech was good His appearance w as corrected 
by a prosthesis to hold the lip foniard His nose and up 
were straightened Profile \iew E, Front view 

Most of the previous hterature concerning the 
repair of gross palatal defects with extrapalatal 
tissue has been cited in another article 
The idea of the repair of a palatal defect by a 
flap from elsewhere than inside the mouth is 
rather ancient It was first unsuccessfullj at- 
tempted by Blasius by the use of a flap from the 
neck Thiersch, in 1867, and Rotter, in 1869, 
used the principle successfully Later the method 
was successfully used by von Eiselsberg and Blair 
Coughlin also has repaired a hard palatal detect 
of this type by the use of a cartilage transplant 
As experience was gained with operations using 
extrapalatal tissue, our opmion as to the indica- 
tions for the operation has gone through some- 
what of a transition Controv'ersy as to whether 
or not one is justified in budding in a defective 
palate with extra-oral tissue naturally tends to 
make one view the results w’lth a highly critical 
attitude As only a few of these operations have 
been performed in the past, before the procedure 
can be judged on its merits a certain amount of 
expenence along with a refinement of technique 
would appear to be necessary (Fig 10, A,B,C 
Fig II, A,B) The mere operation, although a 
tedious one, is not particularly dangerous when 
one IS capable of its execution The mam danger 
was found to be difficulty m swallowing the 




' . 1 



saliva which may result in respiratory aspiration 
dunng the first 48 hours This danger can be 
largely ehminated by not stitchmg too thick, too 
wide, or too long a flap into the pharynx and by 
bemg careful about propping the mouth too 
widely open to keep the flap from bemg bitten 
in two Patients with the mouth propped open 
too widely swallowed with difficulty Often this 
difficulty will not be encountered because prac- 
tically all of the cases will be found to hav e double 
cleft of the palate and the premaxillary teeth are 
in such a position or condition that danger of bit- 
ing the flap in two is neghgible In the earhest 
cases the mistake was made of tubing the part of 
the flap which was to be inserted into the mouth 
Such a flap was too thick for the best ultimate 
result and much more difficultj was expenenced 
in sewing it into the palatal ledge A flat flap 
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I (, J M th (1 u B pi ph 0«« 1 P 0 f mb n I 0 th l p lat I fl p 4 Th po i i 
I llch n psi dbyth ue ftb p t«n phaijng IlJpinlhod Th aap t b« used h th ajmpiip 
fr m Ih abdom ot atw fl p w p p ^ »«« thepo «»n r p Ule i tp d 4/t r 3 el Ih e impal l»l 
I* I , to Ih a le p I t B 4 I dge $ (umM f rua d ( om th soft pal t tis e so t bUj a d 

o « 1 p The ra n a ha d palaw tB« p«n<» U I fi p s tn i«d { m th t rd C D as ra / flap aft t 

8 c t bvi « b g tit h d nl tf d feet Ra surf e * pi t gr ft D Th fl p ha be n 1 1 bed nl th d f t 

E eiy atttmpt s m d l 5 t d pp unai no* s f c« 4 pi i gnlt t rs ih pp r rf c W th 
n t nt n d r lax t on n ih 1 p t lu uU v» th t p the s « b filled 1 n a orm 1 f teeth d 

n Id the 1 p forw rd the t I d of the flpb 1 ctfmit base eao b sed f ifa s p rpose 


With a Idngra/t on the opposite surfacenas easier 
Vo se V in i)lAce stith the required tvidih of raw 
o\ eriap neccssarj Up to the mouth the flap had 
better be tubed so that a flap long enough with a 
good blood suppl> IS obtained 
In 3 of the e caaes in which the whole palate 
wa rebuilt the functional result was improsed lo 
ucarl> normal (Fig u ABODE) In 4 the 
functional result was listed as fair (Table III) 

\s cspencnce was gained in using thepostenor 
])har}ngcalflap operation to aid in closing a large 
loss of the tissue of the soft palate thepos$ibilit> 
f a combination of the posterior pharjngeal flap 
j rocc lure for the soft palate when sufSctenl Vis 
sue was present and an eetra oral flap with which 
lo build in the hard palate occurred to us (Fig rv 
\ B C D) In 3 recent ca cs this has been Ihepro* 
cedure used The use of the extra oral tissue for 
building in the hard palate alone was a much less 
se\ ere procedure than for building both the hard 
and the soft palate The soft palate t as built in 
at the time the extra oral flap was prepared se\ 
eral weeks prenous to placing the flap in the 
mouth After this procedure the patient swal 
lowed easilt immediatel} and had no difficultv 
t ilh respiration The only uncomfortaWencss 
was due to the bead cast and the fixed arm 


The operation of first jumping a flap beneath 
the upper lip was used in two instances and it was 
found to be less trjing on the patient than build 
ing in the palate directl> (Fig 14) In i case 
It was necessary to release the upper lip «o as (0 
obtain an epithelial lined wall anjwa) for the 
purpose of inserting a prosthesis which could be 
used Vo hold the lip forward In the other case 
the flap was immediate!) titched in beneath the 
upper lip after it had pulled loose from i ithin 
the mouth and at a later penod rctersed into the 
mouth and thereb) the day was sated 

Bitter criticism has been letelcd at the opera 
tions which use extrapafatal tissue (or the recon 
struction of groxs palatal defect Veau states 
that such operations are never indicated and has 
called them urgical monstrosities He has also 
stated that the defect corrected 1 of less conse- 
quence than the defect left after the reconsimc 
twm and finally that a prosthesis is preferaf le to 
an\ extra oral tissue reconstruction Porrance 
tak« a somewhat similar position . 

Since plastic surgery has undergone the devel 
opment it has m more recent years operations 
uDilar in pnnciple arc of common occurrence m 
the han Is t f good jfiastic surgeons The repair 
of gunshot defects or defects after operations lo 
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tnaliginni.\ no wutst thin this cong.nitnl lUfci-t 
>\hi.n repaired i)\ tiit'o methods are pointed to 
\ ith pride 

The delect which rem un> after in arm llap is 
usesl la negligible when the llap is taken from the 
medial side ol the arm ind a good take «i the 
skin gratt is obtained In the lem ile if one prefers 
because of the scarring of the arm a jump" llap 
from the .ihdomen ma> be iisesl which does not 
lease an ann scar but one more operatise step is 
entailed when this method is used 

Complete prosthesis for the unfortunate MCtim 
of cleft palate is not as i rule s ilisfaclory Our 
senes contains p examples in which the prosthesis 
was either built for us or was built b> \ inous 
dentists before we siw the p ilient In none of 
them has the prosthesis been satisfaclor> and onl\ 

2 of them use the prosthesis more or less continu- 
ously Prosthesis to plug the gap of a hard p ilate 
cleft alone after the soft palate was built m, can 
present a much stronger argument as to cfliciency 
than can prosthesis in i total defect of the palate 
However, the 2 cases in which we have recon- 
structed the hard palate with exlrapalaial tissue 
after budding in the soft palate with intra-oral 
tissue have been happy with the result Usually 
the efficiency of the prosthesis is somewhat d^ 
rectly proportional to the si/e of the defect which 


It closes Prosthesis to filug a small hole is more 
efiicieiU ihin jiroslhesis lor jilacmg a diaphragm 
icross a large defeet 1 he adv aiuage ol ha\ mg a 
permanent di ijihragm ol In mg tissue between the 
nose and the mouth ind ol not hiving tood pass 
into llie nose is eonsiderable, notwithstanding the 
lad that a prosthesis for a defect in the hard pal- 
ate alone may aid defective speech os much, or 
ilniosl vs much as a permanent soft tissue dia- 
iihragm 




In conclusion, one might sa> that it is evtremelv 
r ire that an mdivuluil with cleft palate unsuecess- 
fullv operated upon is seen in whom if the proper 
lime IS selected for the operation which is indi- 
cated in a given condition, cannot be offered a 
good deal of improvement, and m some cases the 
tinal result will be tound to be about as good as it 
he had gained primary union at the lirst operi- 
lion Ihe problem is to individuah/e the patient, 
the condition found, and to select the procedure 
which, when all factors are considered such as the 
age of the patient, likelihood of union, number of 
operations required, and the si/e of the delect, 
offers the most reasonable and the nearest to the 
ideal anatomical and functional repair under the 
conditions encountered Ihe posterior pharvn- 
geal flap operation is a satisfactory operation when 
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used to aid m obtaining union and giving kngtb 
to a soft palate in nhich the tissue loss Iw been 
considerable As far as the proposition of pros- 
thesis lersus the tran plantation of extrap^tal 
tissue is concerned the question raa> be decided 
when 2 conditions are fulfilled first whether or 
not the patient or those responsible wish the 
palate built in after the adiantages and disadian 
tages of both methods haie been explained and 
second if the operation is decided upon whether 
or not the operator can do the operation The 
procedure is certainly not one to be recommended 
to all surgeons i\ ith \i hole heat tet^css but m good 
hands it is not at all an unjustifiable procedure 
Usually It is in the patient m whom the damage 
has been considerable and in whom the palate has 
been repaired just barely acccptabl) but too well 
to justify more radical methods that one really 
sees the poorest functional results 
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A SBIPLE AIETHOD OF AMPUTATING EXTERIORIZED BOWEL 
WITH THE CARR HILAR LOBECTOIMY CLAMP 

A JvIoDiFiEo Second Stage Mieulicz Operation 
WILLI VM L \\OLFSON. M D . F \ C S . \nd ROBERT L ROTHLNBERG, II D , Bkooklyn, New \oRk 


T HERE are se\eral different methods of 
amputating the e\terionzed bowel after the 
first stage of a IMikulicz operation for car- 
cinoma has been performed For the second stage 
operation, ne ha\e emploj'ed the Carr hilar 
lobectom> clamp (Fig la)' and have found that 
It simplifies the procedure and reduces the 
morbidity 

Usually the second stage of the Mikulicz opera- 
tion presents no great technical difficulties, >et 
occasional complications or even death have 
followed Its performance The practice in most 
clinics IS to amputate the bowel bj' actual cautery, 
which maj be done m the operating room or with 
the patient in bed The procedure subjects the 

^ hilar ligature for lobectomj J Thoracic Surg , 

‘W5 i 327, 3JS 


patient to an additional hazard during a critical 
period, when slight manipulation or trauma may 
cause shock Resection by actual cautery is often 
accompanied by considerable bleeding This ne- 
cessitates clamping and ligating vessels m the 
bowel wall and mesentery, such a procedure is 
shockmg to a patient w'ho 36 or 48 hours pre- 
viously has undergone an extensive operation 
Then too, the edematous tissues and engorged 
veins so frequently encountered tear easily when 
clamps are applied and sutures are introduced 
Occasionally , while handling the bowel, the mes- 
entery separates or splits down into the peri- 
toneal cavity, and thus allovvs soihng wnth 
intestinal contents 

Many surgeons combine the first and second 
stages of the Mikulicz operation Intestinal 



Fig I a The Carr ligature clamp iiith a cord threaded through the head which 
contains two double one way ratchets The detachable handle is screwed onto the 
locket The handle has a long ratcheted shaft to take up slack when the tourniquet 
IS tightened with the sliding grip b The tourniquet is passed over the extenomed 
loop of bowel The cord is tightened around the double barrel of gut at least an inch 
above the skin surface 
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crushing cl&mps %re a^pUcd and the bowel distal 
to tbc clamps is amputated This step represents 
a change from the original method but certain 
complications may develop First no nutter 
how carefull) the wound is closed and sealed 
before the tumor bearing loop is removed a 
severe wound infection or peritonitis nia> occur 
Second the patient often suffers deffniie pain and 


discomfort from the puil of the ciamp on the 
bowel and iheir weight on the abdominal nail 

Fortunately the complications mentioned are 
not of frequent occurrence However a review 
of a large senes of operations will disclose that 
a few patients might have recovered had such 
difficulties not followed the second stage of the 
operation 

Amputation of the bowel with the lobectom} 
clamp nutigates many of the divadv antages of the 
methcKls so generally used The operation is done 
at the bedside making Iran portation to the 
operating room unnecessary Since the ampuu 
lion IS performed with complete compression of 
the mesenteric vessels and the vessels m the wall 
of the bow el Weeing does not occur Compres 
sioa of the two loops of bowel by the string 
removes the danger of a tear or separation of the 
attached and agglutinated me«entenes Further 
more the patient uffers practically no discomfort 
as only the locket and string snare rest os the 
abdominal wall 

The first stage of the Mikubca c^rauon need 
not be so extensive a procedure wmn this t)pe 
of second stage operation is earned out Suce 
hemostasis is obtained by constnction with tie 
lobectomy clamp it is unnecessary during me 
hrst stage operation to cut and ligate as manj 
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vessels in the mesentcn , p.irliculnrlj those uniiv- 
\oKed m the neoplastic process 
The technique of amputation with tlic lobcc- 
tomv clamp is illustrated in tlie acconipain mg 
sketches 'Ihe clamp is applied 30 to 48 hours 
after the first stage operation The ligature is 
placed around the bowel at least an inch above 
the skin surlace (l*ig ib) Vfter applving the 
clamp as tightlv as possible (hig 2), amput Uion 
of the distal loop of tumor be iring bowel can be 
performed easilv with scalpel or scissors (Fig 3a) 
Ihe handle ol the clamp is removeei, leaving the 
locket and att iched string in position (Fig 3b) 


When the abdomen shows marked distention, 
usually in 36 to 48 hours after application of the 
snare, a small nick is made in the proximal loop 
of bowel just below the ligature A catheter is 
inserted to permit the escape of gas and feces 
The ligature usually falls free from the ensnared 
bowel m t to 5 dajs but if still adherent, it is 
cut and remov ed 

In the 5 cases in which we have used the 
lobectoni} clamp procedure, no instance of hem- 
orrhage, peritoneal infection, or other complica- 
tion has developed because of its emplojment 

Ihe Carr automatic clamp IS matic by Geo P PJIUnK^.‘>on Philatlelphia 


fixation of FIlrVCTURES OF NECK OF FEMUR BY INTRODUCTION 

OF KIRSCHNER WIRES* 

tRLDLRfCf^ G OY Vb, M D , I V C S , vsd Gl OV J \RIf,S, M b , M D , CmcAco, Illinois 


M echanically, the articulation of the 
head of tlie femur with the acetabulum 
IS a universal joint Engineers seldom 
employ such a joint to sustain weight but rather 
to transmit power with almost unhmited latitude 
Stress and strain are imposed upon the neck of 
the femur far be>ond its original requirements 
The anatomy of the femoral neck has not kept 
pace with the v'olutional progress of man in the 
erect position 

From a mechanical standpoint, an angulated 
^^Port has not the strength of a straight shaft 
When the area of angulation is composed of a 
substance less rigid than the remainder of the 
supporting shaft, its ability to support weight is 
again lessened 

There is a direct ratio between the degree of 
angulation and the strength of the supporting 
arm In simpler terms, as applied to the femoral 
neck, the greater the obliquity of the angle formed 
by the neck with the shaft, the greater its ability 
to sustam weight Hence, every effort should be 
made m the reduction of fracture of the hip to 
restore the normal oblique angle to the neck with 
the shaft 

Because of the small size of the capital fragment 
and Its mobihty, various means have been devised 
or its hxation to the neck Many of these 
methods attain the dignity of major operative 
procedures attended by the hazards of postopera- 
ive shock and pneumonia, hemorrhage and infec- 
mn, not to mention the even greater hazard of 
unsheathing the patient in a rigid plaster cast 


reaching from the nipples to the heel on the 
affected size I he hardy patient, who may escape 
the immedi ite complications of the early opera- 
tion, IS often o\ ertaken by pressure sores, in spite 
of the log rolling to which the terrified vuctim is 
subjected twice or oftener each day 
With the advent of antiseptic surgery more 
and more attempts at the actual fixatiou of the 
fragments have taken place As early as 1S94, in 
Chicago, Dr Charles Davison operated upon a 
fracture of the neck of the femur and used an 
ivory’ peg to hold the fragments He later used 
the autogenous fibular transplant with success 
Ivory screws, pegs, nails, metaihe screws, square 
pegs m round holes, and every conceivable non- 
absorbable material has been tried Two or more 
foreign bodies were necessary to prevent rotation 
of the head and this placed a large amount of 
hardware in the small capital fragment which was 
already suffering from a lack of suffiaent blood 
supply Non-union, necrosis, and death of the 
head of the femur resulted 
The three cornered smgle flanged-nail of 
Snuth-Petersen immobilizes the fragments, pre- 
vents rotation of the head with the least amount 
of metal in the capital fragment The Johansen 
modification allows for a more accurate placing of 
the flange by threadmg it over a Kirschner mre 
prev'iously dniied into the bones 
Reinforcement of concrete by the incorpora- 
tion ot wires or steel rods in the mixture before 
the mass has set is now a well estabhshed pnn- 
ciple of concrete construction * 


*Read before the Chicago Surgical Society December 13 193S From the Departments of Surger\ TJniversitv of 1 

Northwestern Unuersity, and Female Fracture Servicr Cool County H^pital ^ 




It IS not difficult to comprehend chat slender 
steel tvires of great tensile strength introduced 
through the os ecus fragments mi^t be of assist 
ance m fixation of the parts and in strengthening 
the femoral neck 

It seems logical to suppose that anyone sug 
gesting a method to fix the fractured ends of the 
femur neck securely with the least amount of 
foreign material or trauma to allow freedom of 
motion of surrounding joints and liiiall> to make 
bed rest unnecessirv will haie done most in 
impro%mg the mode of treatment 

On the female fracture service of the Countj 
Hospital we have numerous older patients who 
cannot be immobilized in plaster for anv length 
of time Patients with cardiac disease diabetics 
with decubitus ulcers and poor peripheral circu 
lation who are prone to pressure sores frcm a rigid 
cast jiatients wntb large vancose ulcers hj’per 
ten ives and hjperlhjroids and finall} weak cdd 
persons who develop postural h>'postatJc pneu 
moma belong to this group 

Gaenslen described a method of subcutaneous 
spike fixation of fractures of the neck of the femur 
which IS quite complex requires special apparatus 
and numerous rapidlj developed roentgen ray 


6tms After hearing his paper before publics 
tion ne independent!) devised a method of m 
serting lorschner wires into the femoral neck 
fractures It was with surprise that we read of the 
work of Telson and Ransohoff who have an 
identical tethnique but who were doing this ork 
before it occurred to us 

TECHSIQUE 

The method is as follows The capital frag 
ment is fixed b) means of three or more kirschner 
wires which are inserted into the head through 
the shaft fragment m various planes thus pre 
ventinganj rotation of the head Wehavefound 
It pos ible and helpful to reduce this fracture 
under local anesthesia One fourth grain of mor 
phine and i/ioo gram of atropine are given one 
half hour before mov mg the paUent from the bed 
TTie patient s hip is cleansed and 30 cubic cenW 
meters of 2 per cent novocain is injected into the 
hip joint by inserlino a needle through the ca^ 
side from the lateral margin sliding along «« 
bone \\hile in the joint the lateral margins oi 
the neck fragments are easily palpated viith the 
needle and the direction of the neex is a^er 
tamed The angle of the neck may be marked on 



Fig 3 Fig 4 


,Fig 3 Pre-reducti\ e roentgenogram of ^ C , age 74 Fracture through the neck 
of the femur with upward displacement of shaft 
Fig 4 Patient -V C Post reductive film with insertion of three Kirschner wires 
10 months since onset \\ ires still iii «/« Xo symptoms from wires Good union 


With, insertion of a hypodermic needle 
inpctif » minutes, the hip has become well 
inrl Morphine grain is now gnen 

tn Ko ^ Piitient becomes sufficiently narcotized 
Hawley table without dis- 
rt, and can be securelj'- fastened 
ninri.fi IS then reduced by the Ledbetter 

sistq Whitman’s method This con- 

thp I0 f 9° degrees and inverting 

of c circumduction to abduction 

to s;p allowing the heel to rest in the palm 

rolk "t Y ^mgments are apposed If the leg 
fmcrr ,°^7 m insufficient apposition The 

nipth' impacted by the Cotton 
Th° 1 fi\ed in the Haw ley table 

thp abduction changes the position of 

nepfll^'”^’ advisable to insert a sterile 

htprJ^ ]omt to determine the exact 

(Irilini '^'^'^Sms of the neck The wires are now 
oiii. r "'r° femoral head from a point on the 
LTpii M the femoral shaft just below the 

turn ^mchanter The exact distance of inser- 
nnil “'^'^'^fermincd but an estimate max bt 
iicrl^ measurement of the normal femoral 
min>?i' , mentgcn-ra> film One may deter- 
■,rniM ^ ^'Stance by' a direct scale on the tele- 
I c attachment of the drill It the Wires art m 


too far, when removing the leg from the Hawley 
table there will be restneted motion in the hip 
and the offending wire can be withdrawal How- 
ever, we now take a roentgen-ray plate and 
develop it immediately The wires are then 
either inserted further or withdrawn shghtlx 
The skin around the protruding ware is pressed 
against the femur as closely as possible and the 
wires are clipped short, thus allowing the sub- 
cutaneous tissue to be pulled over the wires 
which can be felt deep beneath the skin Dry 
dressings are apphed to the puncture holes in 
the skin 

Patients are not placed in any retentix e appara- 
tus but flowed to he in bed with apillow beneath 
knee and heel Movement is encouraged when wc 
feel a good reduction and fixation have been 
made Patients are able to raise their extremi- 
ties from ffie bed after 10 days under ideal con- 
ditions They may sit up m bed bend the knee 
and hip, and be up in a wheelchair There is no 
contra-indication to the use ot a caliper after 0 
weeks ind ahowing the patient to wa k about 
abducuon Most ot our patients wprp i 1 
»alk u„,l U.e3 had 

,ha> could put ucghl on ,ha,r („o,„,ed o“„S.‘ 
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RESULTS 

We have inserted wires in 12 patients, one of 
i\hom had pernicious anemia with cord changes 
and had not walked for jears with resultant 
atrophy of the bone Closed reduction under 
fluoroscopy was unsuccessful as the roentgen- 
rays were too distorted and the wires were not 
placed accurately in the head, secondly, the bone 
nas atrophic and very thm Only one patient 
IS less than 50 years of age, the majonty are over 
60 These patients were treated by this method 
as all other methods available, “Ambulatory 
Treatment” (3), Whitman cast (9), Roger 
Anderson (i), Jones sphnt (2), Wilkie boot (9), 
could not be used for reasons described Our 
patients have been very comfortable and were up 
m wheelchairs early m the course of treatment 
One 72 year old cari ac patient, who developed an 
acute heart failure ivith dyspnea, could be 
propped upnght in bed and digitalized without 
discomfort or without the loss of position of the 
fragments 

The almost complete absence of any form of 
restramt confers upon the patient a sense of well 
bemg unapproached by any other method There 
IS no shock to the procedure The specters of 
heraonhage and infection have not yet made their 
appearance Hypostatic pneumoma is not to be 
dreaded because of freedom of motion A comph- 
cation nearly always encountered in treatment by 
cast or traction is partial or complete ankylosis 
of knee or ankle This is obiiated by frequent 


passive and active motion m these joints dunng 
the stay in bed 

CONCLUSIONS 

1 The use of the Kirschner ivires is a definite 
improvement upon the older methods of treat- 
ment 

2 Closed mampulative reduction and skeletal 
fivation without arthrotomy approvimates and 
fii.es the fragments with the least trauma 

3 Patients are comfortable and happy m a 
home environment and can be easily nursed 

BIBLIOGRAPHY 

r AiTiERSON, Roger Well leg method of treatment of 
fractures of neck of femur Ph j sio-Therapy Rev , 
1934, 14 12-14 

2 Idem Reduction of neck of femur with Jones traction 

sphnt Surg , Gynec Obst , 1933, 56 1066-79 

3 Apeelb vch, G , and Aries, L J Ambulatory treat- 

ment of fractures of the neck of femur Surg , Gjnec 
i Obst , 1936, 63 341 

4 Davison, Charles Personal communication, Decem- 

ber, 193s 

3 Gaenslen, F j Subcutaneous spike fixation of fresh 
fractures of neck of femur J Bone & Joint Surg , 

193s. 17 739-47 

6 Ledbetter, G W Treatment for fracture of neck of 

femur J Bone &. Joint Surg , 1933, 15 931-940 

7 Teison, D R , and Ransohoff, N Treatment of frac- 

tures of neck of femur by axial fixation mth steel 
wires J Bone & Joint Surg , 1933, 17 727-38 
3 Whithan, R Abduction method of treatment of 
mtracapsular fractures of neck of femur Am J 
Surg , 1933, 21 333-344 

9 Wilree, D P D Treatment of fractures of neck of 
femur Surg , Gynec &. Obst , 1927, 44 329-30 



SURGER\ GYNECOLOO\ OBSTETRICS 


CONSERVATIVE SURGICAL TREATiMENT OF CARCINOMA 
OF THE PENIS 

\ lECiiMQUE FOR Pvsmi. Amputation ‘ 

RLl D M NLSBIT \| D F \ CS ami W \LTLR \ kElTZER M D A ■* \iBo* Micmcaj. 


T ut treatment of carcinoma of the perns has 
followed a definite trend toward conscr\ alive 
surgical therap> of recent >cars j D 
Barney 101907 was among the first to recogiuzc 
that radical surgerj was not essenbal in the 
majority of cases Young was an earlv advocate 
of preservation of the penile stump describing 
his technique of radical operation Bamnger and 
Dean were probably the most ardent proponents 
of conservative methods and avoided radical 
surgery wfierepossibfe Others including Carlisle 
Wyeth and McKenna stressed the protective 
value of preservation of Uie regional lymphatics 
Recently Campbell and Bowing and associates 
have stressed the value of less radical measures 
The factor of grading malignancy according 
to the classification of Broders has had some 
beann^, on the present course of treatment 
Bowing found that approximately 60 per cent of 
their 195 cases were of the lower grades of tnalig 
nancy the largest number occurring m grade II 
Leightons group showed the same teodency to 
the lower grades of malignancy Consequently 
such lesions tend to grow slowly and to melasta 
sue Idle Metastasis occuned in Dean s senes 
about 1 1 months after onset of the prunary lesion 
The lymphatics of the perns dram by way of 
the deep l>mphaucs into the external ihac and 
pelvic glands as well as to the superficial groups 
in the inguinal region Of one hundred ca cs 
that Barney reported 15 had metastasis in the 
pelvis It IS not uncommon for recurrences to 
follow radical gland dissection where regional 
metastises are knovm to have been present 
Dean had 40 patients wnth metastases 33 of 
whom are known to have died of caremoma 
Radical gland dissection of the superfiaal 
1 \ mphatics is therefore of dubious alue Bar 
linger s recent report on inguinal gland metds 
tascs m carcinoma of the penis based upon study 
of too Cases at Memorial Hospital further cm 
phasues the futility of mguinal gland dissection 
The treatment as consututed at the present is 
based upon the sue of the lesion the extent of the 
mvol ement and the presence of infection and 
metastases We bcheve with Dean and with 
Campbell that a le ion involving less than the 
distal half of the penis should has e simple ampu 

F all. t> pun tof « 


talion t 5 to i centimeters proximal to the la 
volved portion This group corapnses the 
majority of penile cancef The cases with region 
al metastases should have gland dissection at a 
later dule if deemed advisable The most im 
portont reason for the two Stage operation is to 
allow sufficient time for the infection m the 
regional glands to subside Glands that do not 
regress mav be checked by simple biopsy The 
majority of cases show palpable inguinal nodes 
but since the pnmary lesion is most always 
ulcerative it is not surpn mg that this adenop- 
athy IS solely due to infection in half the instan es 
where It occurs (i-d 9 ii is) 

TECJiMQUE or XOCAt AaPUTAIION 
After stenie preparation of the patient the 
glans with tJje lesion is wTapped in stenie gauae 
to avoid contamination of the wound. A ar 
cular skin inasion is made about the perns t s 
to } centimeters proximal to the mv oh ement 
(Fig 1) The skin IS bluntly dissected toward tie 

base for a short distance bgaung tie dorsal 
vessels The ventral a pect ot the organ is non 
brought into view and the corpus spongioum 
incised at the level of the onginaf skin lactstOT 

(Fig a) A\o 20 F calheiens inserted into the 

urethra to be used as a guide during the dissec 
tion of the corpus spongiosum from tie ^orpo s 
cavernosa If the line of cleavage is found the 
procedure isrelativefy easy (Fig 3) othcf«i«one 
must avoid mjury to the spongy body and ure hta 
by sharp di section within the adjoining capsu es 
of the corpora cavernosa The corpora caiemosa 
arc transected i 5 icntimeicrs above the IcieJ w 
the ojrpus spongiosum (Fig 4) Thecaiemou 
artenes are Iigatrf Two heavy chromic tnatlr^ 
sutures are now placed honaontally throt^h the 
entire thickness of the corpora cav ernosa iFig 5 
These sutures are hemostatic and inifwrtant^ 
shape distal end of stump Four v ertical suiutw 
thrwgh the corpora cavernosa capsule bring m 
stump to a conical shape A suture Ucks 
Girpus pongiosum over the rounded end 
mg the urethra out the mid point with r 
centimeters projecting beyond end of stump 1 ? 

6 ) Theskmistnmmedtofitthestump^ddf^ 

on a honaontal line with interrupted silk ututes 

wr O «nitT o{ SUh c> 
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The importance of 'xIio\\mg the corpus spon 
giosum to project be>ond the stump cannot be 
o\eremphasized The retraction which always 
occurs verj quickly prosndes a iiormaU\ func 
uomng meatus which projects a nulbmelet or 
two and allows the free passage of a normal 
unnarv stream Failure to allow for Uus icltac 
lion results in a moat unhappy outcome from 
either stricture or rciracuon of the meatus or 
both 

Vaseline gauze dressings are apphed and are 
changed dailj The catheter is left m until the 
skin sutures are Tctno\eci 
The end results show to ad\ anuge in that the 
perns IS welt shaped and is an entirely satisfac 
lory urinary as well as sexual organ 
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THE TREATMENT OF TRACTURI S OF THE OS CVLCIS BY 
PIN TRACTION 

V Study or Eso R£suits> 

W RUSSrLL MacAUSLAND MD Bosio MASiACUUSEm 

P IN traction has been generally accepted bv restoration of the anatomical relations at the wfi 
surgeons ut this country as the most satis astragaiar joint In view of this neglect ecorts 
iactorv form of treatment for the trouble must be continued lo focus attention on this fiat 
some squash fracture of the os calcts As it is now lure which may ippcac to be a simple lesioa htt 
approximately j tears since American surgeons whichissooftcnfoUowcdbypermancnlduabilitj 
first practiced the Boehlcr method studies of the .r.,,nv 

raulu obuiwcd b, to ueato=« «em umtlv ™ 

The purpose of this paper is to present a senes of The fractures in this senes were of theaiefsgr 
17 cases treated b> pin traction with a view to type that is conuniouted or Assured wiihinipsc 
(i) pointing out the satisfactory outcome that uon and disruption of the us ragalocalcanruni 
mav be obtained under this form of treatment joint 

and (z) comparing the results with those obiameil the senes includes a total number of j 7 1^ 
vn series of cases in whi^ little or no treatroeot ticnts who were treated bctHCcn the years 
had been carried out, or in which an attempt at and 19x5 Four cases were bilateral but in ooii 
correction had been made bv manipulatioo or 10 of the 4 cases were fractures in boih hce's 
which the mcidenv French method of elc attng senous ws to require pm Iraclioa ireauncnl 
the thalamus had been used Sixteen patients were males with an a 

Anv contribution on this subject also rqiresents age of 45 years They were uidustrial ’*01^ 
another plea for adequate treaUncnl of the frac and had sustained the crushing fracture ol t 
lure In spite of ample discussions m medical cakancum while at work . , , „« 

literature on the seriousness of the lesion and ibe In all but i case in which shock uce 
problem of reconsinicUon of the foot the ftac Ireme treatment by the Boehlcr metfod . 
tureconUnuc£,tobcnc},lccted The surgeon is stiU sututed in i to 4 days after theaccijcnt 
seeing the case that rccuvedhiilc or no treatment ex<^tioiial caseit wasnecessarv W wait 11 
or in which reduction was attempted without hefote attempting reduction . 

. £.tiJresiu/s The results in 6 cases must not w 

• coosidtiedaslhcpautnuba.elmntt'a'^'"’' 

* **^‘““ Within the past y months 
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Jill- II rtniunini' [niiiiU'., inclmhii^ ilit 2 
ct'i-i ut Inlattril iricli’rt.'. wcri, i.\ imintii irorn 
ij. to }}car^ iitur tn itniLiu Ilit approMin Ui. 
pinodb 01 iolloi\-uj> m u lit t tliiil itcil is lollov s 

( 4.C1 

* . tatj j 

j >car-. 4 

4 >tar, j 

lulal (11 patiaiu) I4 

The Liid rtoulbi were eealuated on Uie* basis oi 
lunctionil rehabilitation, tint is, the titness of 
the patient to return to his oceiipation in indus- 
tr> Oi the group 01 1 1 patients all but i obtained 
4 good result ihe> walked without a limp ind 
had no semptonis \nkle joint motion w is nor- 
ttt^l Ineersion and e\crsion were limited irom 
one-ihird to one-hall, but the restriction coiisli 
tuted no handicap Right patients had retumerl 
to their lormer occupations, , as carjienters, i as 
a painter, ind 4 as hea\\ construction workers 
the 2 other patients, both ol whom were ji! is- 
terers, claimed that thej could work if jobs were 
a\ailable \mong these good results were tlie 2 
bilateral crises 

It was impossible to estimate the period of in- 
capacity before resuming work owing to the 
Psychological factor that alw.iys enters into these 
cases that invoke compensation 
Six patients complained of the toot being tired 
after a day’s work and also experienced some 
stiffne*ss in stormy weather 
The roentgenographic examination of 4 of 
these fractures, at the time of follow-up, showed 
changes at the subastragalar joint that were sug- 
gestive of arthrodesis One patient was 65 y'ears 
and the 3 others were in the early thirties 
Whether fusion would have taken place spon- 


t ineously in these e ise-s, it 1 n impossible to say 
the -tiidies 01 iractures ot the os caleis in this 
re-jieet ire inconclusue It Ins been ob'Crxed 
howe'er, tint in sex ere irictures the joint is 
destroyed in the helling process \rthrodesis in 
these cises under di5CU"ion should be attributed 
to the t\ pe 01 ir icture, rather tli in to the method 
ol tre itnienl 

Illuslritixe tximples of the good results are 
to be seen ill I'lgures i 3, 5, and ( 

One patient obtained a poor result This was a 
biliteral c.ise, but only' the tracture on the right 
loot h.id been considered suthciently senous to 
warrant the use oi jiin traction Three weeks 
uter the ipplieation ol the pm, iniection set m 
which did not interfere, ho \e\tr, with the course 
oi treatment One year alter reduction motion 
It the ankle joint was perlect, and mxtrsion and 
eversion were limited only a third The patient 
however, suLfered from arthritic changes, and it 
was considered advisable to perform a sub- 
astr igalar arthrodesis 

Commuit The slight restriction of lateral mo- 
tion foilowang the Boehler treatment, which is 
due to bony obstruction or penarticular scar 
tissue in the region ot the subastragalar joint, 
causes no serious impairment ot luncuon In 
tact. It Is to be questioned whether perfect tunc- 
uon can ever be obtained under any form ot 
treatment in these complicated heel Iractures that 
involve weight beanng joints and that present 
such complex anatomical relations 


COlIi'XR VTIV E EsTIJttVTION OF END-RESULTS 
WITH THOSE OBTVINED BY OTHER METHODS 


.1. T u ‘^“ci-resuiis nerem reported, al- 
though small m number, may be considered rep- 
outcome to be expected from 
the Boehler treatment A. comparative study of 
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these results uith those obtained the folloisiog 
methods brought to light some interesting facts 
Croup I Irealed 6} maHipulalton enJ ptaster of 
pans easts From 190^ to 19^0 a senes of 20 
crushing Iracturcs nere tieated b> this method at 
the MacAusIand Clinic Twelve of these pa 
tients nere traced after a number of >eats and 
examination nas made Sei en of them nere found 
to ha\ e the tj^iical defornut) and permanent dis- 
ahiht> that usuall> follow fractures of the os 
calcis The foot nas Hat there uas marked 
thickening below the external malleolus and as 
the result of the disturbance of the plane of the 
a tragalocalcaneum joint a painful arthnlic 
process had established itself 

The 5 other patients who were examined from 
6 to 10 } ears after the fracture had feet that ncre 
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90 per cent normal The> were ill working as 
linemen railroad men or farmers 
Tosummanae in this group of ta cases 7 poor 
results were obtained IncontrasC in the <eries of 
tj cases in which treatment was bs the Boebler 
method only 1 poor outcome was obtained 
Croup in dhich liille or no treatment aur cat 
neJout \ series of 61 cases of long standuie that 

had recened no treatment or onl} balm aiui 
massage or that had been treated mampula 
tue rwuclion has been seen at the MacAusland 
Qinic during a period of ojears Thcrewasnot 
a mgle patient in this group who did not com 
plain of symptoms of pain swelling andrestnelea 
lateral motion of the foot The deformitj was 
again topical the foot being flat and the os cains 
shortened and broadened Arthritis of the a 



of the I B B K Ig g m Ut , » r 

f h pg ite 1) t g ' r 1 



AIacAUSLAND treatment of fractures of os CALCIS by pin traction 509 



li^'v ^ *^*16 OS calcis with involvement of the joint surfaces B, Roentgenogram taken 

chni^result showing bone proliferation and obliteration of the postenor subastragalar joint Excellent 


tragalar joints was a common finding No pa- 
returned to his former occupation, 
almough several were doing a light form of work 
Group 2 treated by the modern operative method 
of elevating the thalamus This method is advo- 
cated particularly m France The technique con- 
sists of restormg the thalamus to its normal 
articular position and fixmg it by means of a 
inetollic osteosynthetic material or osteoperiosteal 
pafts (Lenormant, 3, Wilmoth, 5) Lenormant 
has reported 17 cases treated by this method 
hirteen good results, 3 mediocre, and i poor 
result were obtained A good result is considered 
y j“hnormant as one that came to subastragalar 
‘^'■’^^h^hsis which, however, because it took place 
With the articular surfaces in normal position 
owuig to the elevation of the thalamus, did not 
andicap the patient In the 9 industrial cases, 
enormant estimated the permanent partial in- 
capacity as 15 per cent in 2 cases, 20 to 25 per cent 
5 cases, and ov'er 25 per cent in 2 cases 
I he results considered as satisfactory under this 
orm of treatment are those in which the lateral 
niotion of the foot has been sacrificed In con- 
the Boehler treatment that does not entail 
, ® motion in the subastragalar joint, and 

at does not necessitate opening the fracture, 

I ^ more satisfactory procedure 

^ subastragalar jomt result from 

e Boehler treatment, an arthrodesis can be 
satisfactorily carried out at that time 


FEATURES OF THE BOEHLER TREATMENT (fIG 5) 

The Boehler pin traction method meets per- 
fectly the problem of treatment in the case of the 
crushmg fracture of the os calcis Its provision 
for the restoration of the posterior fragment, 
which IS always displaced upward in these cases’ 
guards against a painful weight beanng surface 
on the bottom of the heel By this method, nor- 
mal anatomical relations at the astragalocal- 
caneum joint, and if necessary at the calcaneo- 
cuboid jomt, are estabhshed, the os calcis is 
restored to its normal width, and the plantar 
arch IS raised 
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The technique of the method is so well Loonn 
that a complete descripUofi is utvevecessasy Caie 
must be taken in breaking up the impactioa to 
secure free motion through the normaf rarge in 
the subastragalar and midlarsal joints e pe^l> 
in iniersion as such motion tends to iron donn 
the edges of the fragments that project into the 
joint space and to smooth the articular surfaces 
It is these edges and spicules projecting into the 
joint that cause pain on walking on uncten sur 
faces \nolher feature of the method that should 
ue stressed is the protection of the foot bv some 
form of apparatus for at least 6 months after the 
removal of the plaster of jiaris cast 

Some surgeons are opposed to driving a pin 
through a fractured os calcis but there is no risk 
inv olv ed when the pm is placed through the long 
jiosterior arm of the bone and at the right angle 
to the fragment The comminution m fact is 
usuall> anterior to the site of the in'^rlion of ihe 
pm In the case o! extensive comminution m 
which It seems madvnsable to drive the pm 
through the os calcis it maj be placed above the 
bone and anterior to the \chiUes tendon uith 
le s traction weight of course in tbe latter site 

There is little danger of postoperative infec 
tion from the pins In the scries reported there 
was one case of slight sepsis but it did not com 
plicate the course of treatment 


CONCtUSIONS 

The crushing l>-pe of fracture of the os cabs 
iQ which the plane of the large astragalocalcancuia 
joint IS disturbed maj besatisfactonlj reducedbj 
the pm traction method it has been used m 3 
sufficient number of cases to prove its effective 
Q£ s 

In a senes of ij fractures treated by the 
Bodiler method 12 good results vvere obtained 
The resulting function ex ept fora slight Jimita 
tujR of inversion and eversion was perfect The 
reduction of lateral motion m itself constituted 
Rohandicap and the patientswere able tore ume 
their former occupations as carpenters builders 
and painters 
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TREATJ^IENT OF TRICHOMONAS VAGINALIS AND TRICHOMONAS 

IN THE MALE 


ED\V\RD L\M VN CORNFXL, M D , T V C S , a\d L W RIBA, M D , T A C S , Chicago, Illrois 


M any drugs and many types of treatments 
have been recommended for the cure of 
disorders caused bj the trichomonas 
We hesitate, therefore, to bring forward another 
Wdth the co-operation of the manufacturer we 
ha\e been usmg a drug known as devegan, m 
the female Each tablet contains paroxyl (3- 
acet> lammo-4-hj'drovyl-phenj'l arsonic acid), o 25 
gram, carbohydrates hydrolyzed by a special 
process, o 7 gram, and bone acid, o 03 gram In 
pnvate practice we used nothing m the treatment 
of the female for this disorder but these tablets 
The techmque is as follow's After the hanging 
drop confirms the diagnosis, the vagina is cleansed 
with cotton pledgets Three tablets are placed 
around the cervix and the speculum is removed 
The patient reports three times a week, to and 
through the foUowmg menstrual period There- 
after, the patient is given a supply of the tablets 
With instructions to msert one tablet nightly, 
high up into the vault of the vagina as far as she 
can reach The patient returns to the office the 
first day of each menstrual penod and every other 
day through the period, for four menstrual cycles, 
at which time the vagma is cleansed and three 
tablets are inserted After the fourth period no 
medication is used, and the patient is requested 
to return at the end of a week at which time a 
smear is taken and if it is negative, she returns 
after the next period, having had no treatment 
If none is found at this time she is pronounced 
cured 

Firm instructions are given that the husband 
be examined by a competent urologist to be cer- 
tain that he is not a trichomonas carrier The 
husband is then mstructed not to have sexual 
intercourse without the use of condoms until his 
wife IS pronounced cured Natural intercourse is 
permitted after the fifth menstrual period if the 
vagmal smears are free from the trichomonas 
The patient is requested to return for an 
exammation a week or 10 days after this sexual 
intercourse If she is found to be positive, it is 
considered that she has been infected by her 
husband The husband is then subjected to 
further examination by his urologist 
Up to the present we have treated 25 women 
Of these, 7 have been pronounced cured, 5 discon- 
tinued treatment, and the results are not defi- 
nitely known Seven were pregnant at the time 


treatment was begun and 6 are still under treat- 
ment Of the 7 who were pronounced cured, i 
had intercourse wathout the use of a condom 
In this instance the w'lfe was reinfected -with the 
trichomonas The husband had been under 
treatment and pronounced cured This shows 
the importance ot examining the woman’s 
partner We feel certain that many recurrences 
are due to the infection m the male The males 
do not necessarily have any symptoms of ure- 
thritis, m fact, most of the males seen ivith the 
infection have no complamts 

In the pregnant patients we have not been able 
to do more than control the amount of discharge 
with the use of devegan Our experience with this 
drug IS similar to that of other drugs in pregnancy 
It stems to make no difference whether the treat- 
ment IS started early or late, the patient has 
marked recurrence as soon as the treatment is 
discontinued 

This report is made because the treatment is 
much simphfied over the “Kleegman” treatment 
or the soap and water scrubbing or irrigations 
The results in the control of the discharge are 
prompt The treatment can be given wnth very 
httle discomfort to the patient We are not pre- 
pared to state that it iviU cure disorders caused 
by the trichomonas vaginahs more promptly than 
any other of the recognized treatments If we 
find that it does so, we shall make further report 

During the past 7 years 30 cases of male tn- 
chomonas infections have been observed in 
chnical and private practice of one of us Twenty- 
five men were marned and 5 were single A 
sufficient number have been seen to allow a com- 
ment on their etiology It is our impression that 
the trichomonas mfecUon in the male is acqmred 
solely through sexual contact 


CASE I Li f , male, aged 27, single, uas referred to the 
office by Dr C C Doherty on November 29, 1932 The 
patient’s only complaint was a urethral discharge of 3 
days duration He admitted two sexual exposures from 
different sources dunng the week preceding the onset of 
urethral discharge Examination of the external meatus 
revealed a mucopurulent discharge which, microsCopicalK 
and without staining, contained many motile tnehom- 
onades and pus cells A stained smear showed no intra- 
2 ^ extracellular diplococci The urine was hazy 
and the first glass contained shreds Rectal exammaUon of 
the prostate re\ ealed no abnormal changes except tender- 
n^s on massage The prostatic fluid was tee^g with 
tnchomonades and 20 to 30 pus cells per high power 
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\\hile it lias impossible to hate the woman 
examined from the historj it seemed probable 
that this man s urethra and prostateweresuscqi 
iible to the tnehomonas alter sexual contact He 
stated his consort was free from genital or unnar> 
symptoms That patients male or female may 
harbor the tnehomonas in the genital tract with 
out symptoms is an established clinical fact 

Case a H M mal ag d 14 mar d % umi cd 

tte ITce n J ly 7 931 f a slight coc I On 
utne am at on tn hom nad su fou dintb unne 
ndpr States dt g«lh ri lhafwp c 11 II dnut 
t d nna } sympt m He tat d that hi hiI h d 
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It seems that in Case 2 there was a latent 
marital infection without sjmptoms at least not 
severe enough lo seek medical rebef or treat 
ments In Case 3 the husband had very little 
evidence of prostatic infection but a sufficient 
number of the trichomonas were present in the 


seminal fluid to allow contamination of the wife s 
vagina through sexual intercourse 
\\hile admitting that tnehomonas infection m 
the mile apparently is not nearly as common as 
m the female there are probably manv mote 
ca es than are reported or found at the present 
tune Many urologists do pot examine fresh 
prostatic secretions Many general practitioners 
never use a microscope in treating urethral or 
prostatic infections. Stained preparations will 
not identify the protozoan txammabon of 
fresh urethral and prostatic secretions should be 
followed more closely by physicians who arc 
examining and treating male patients hlanv 
cases of so called non specific infections m the 
male have always been noted Some of these arc 
complicated by the presence of the tnehomonas 
Regarding symptoms as stated before there 
may be none Usually symptoms of chronic 
prostatitis are present A urethral discharge is 
present when the urethra IS involved Fiamma 
Uon of fresh urethral and prostatic secretions or 
urinary sediment with the microscope will re eal 
the motile tnchonomas 
In general the same principles of treaimeot 
have ^cn used as m other non specific infections 
of the lower urinary tract 10 males ProUtic 
massages urethral and deep instillations nave 
caused a disappearance of the tnehomonas m all 
cases which wen. adequately treated and ml 0^ 
up Five caws of tnehomonas prostatovesicuhiu 
were complicated with multiple strictures of in* 
anlenor urethra The damaged urethra may m a 
factor in paving the way for tnehomonas inirt 
lions These s cases occurred m lie married 
group Three of the wives which have been 
examined harbored the tnehomonas in the 
When urethral stnetures arc found they shouiQ oe 
eradicated if possible Weak neutral acnflavin* 
solution (i 200o) has been the most usetul drug 
m ckanng up the urethral infections 
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FURTHER OBSERVATIONS ON THE TREAT^IENT OF FRACTURE 
DISLOCATIONS OF THE CERVICAL SPINE WITH 
SKELETAL TR.ACTION 


\Y GA\LE CRU TCHriCLD, iM D , Richmovd. Virginia 

From the department of Neurological Surgeij Medical College of \ irginia Richmon 


I N 1933 a case was reported (i) in which exten- 
sion tongs had been applied to the skuU for 
the purpose of exerting traction upon the 
cenical spine This patient presented a complete, 
forward dislocation of the second cerx’ical x'crte- 
bra with overriding of the x'ertebral bodies Due 
to the extreme dislocation and precarious position 
of the unmjured spinal cord, careful traction was 
considered the treatment of choice Traction 
agamst the chin was impossible, since among other 
injuries there was a compound, comminuted frac- 
ture of the mandible At the suggestion of Dr 
C C Coleman the desired traction was made 
possible through the application of tongs to the 
skull Although a complete reduction was not 
obtamed m this case, the results were highl> satis- 
factory and indicated the value of the method as 
a routine procedure for the treatment of certam 
fracture dislocations of the cervical spine 
McKenzie, m a recent pubhcation gives his 
experience with skeletal traction in the treatment 
of cervical dislocations The results m his hands 
are similar to those obtamed m this clinic 
Since the onginal report the technique of apply- 
ing skeletal traction has been improved and sim- 
plified by the adoption of specially designed skull 
tongs and drill points This and additional expe- 
rience with the method are believed worthy of 
further comment 



F'g I A, left, SLull tongs m position The points enter 
the skull at almost a right angle B, right, Temur tongs 
such as these may be used but due to their large size they 
prevent rotation of the patient from the recumbent 
position 


The general principles inx olx ed in the manag^ 
ment of spinal cord injuries have been dealt ivith 
extensively m the hterature The primary object 
of any method of treatment is to relieve spinal 
cord compression This must be accomplished as 
quicUy as possible with a minimum risk of en- 
dangering life and ot increasing the spina cord 
disabilitv Spinal cord compression is usually re- 
lieved bv reduction of the dislocation Epidural 
and intramedullary hemorrhage as well as in- 
driven fragments of bone may give rise to spmal 
cord compression, even after reduction of the dis- 
location has been accomphshed Such compli- 
cations, however, are not common and cannot 
with any degree of satisfaction be diagnosed il 



Fig 2 A, Traction apparatus The tongs are applied in 
a vertical plane passing through the articulations of the 
cervical spmt A pneumatic bag such as illustrated (made 
from section of a small inner tube) affords a comfortable 
means of applying counter pressure B, The traction bar 
serves as a guide for placement of stab wounds at equal 
distances from the midhne of the skull C, Dull with fixed 
guard 3 millimeters from the point to prevent excessive 
penetration 
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adben ppl d f tlUJUacl a 

accoropaoicd b> a dislocation until after reduction 

o( the latter has been accomplished 

Severe fracture dislocations of the c®ttica 
pine may occur without evidence of spinal co 
injury Reduction of the dislocation is tign'> 
desirable to aid in the prevention of 
pain and to secure a more mobile spme n 
needless to suggest that reduction m such 
incurs a responsibility and therefore the ni* 
of treatment adopted should offer the least 
siblc danger of injury to the spinal cord and nerve 

"rSngs applied to the skull affords art effieirat 
means of exerting a continuous pull on t 
ft \tla to- I d loc uo B Traction applied m this i 

exs-vt iX-'-h's “sS'i “sS 
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Tig 7 Cu^^, 4 kit, Rotan dislocation of the atlas li, right, Complete reduc 
tion W,is demonstrated iiithm approaimatel> 5 houK after the application of c pounds 
of skelet d triction 


traction and is free Irom the dangers which ha\e 
been associated with manual reduction The force 
of skeletal traction tan be controlled and its ap- 
phcation is relatueh painless Continuous and 
prolonged traction against the chin and occiput 
IS, tn our experience, less efficient, more uncom- 
tortable, and is often accompanied by pressure 
necrosis of the skin Its effect is partially offset 
> spasm of the neck muscles which it produces 
requent adjustments of the sling are necessary 
tor proper fitting and to secure traction in a de- 
When traction is applied to the 
^ R ’ disadvantages are not encountered 
Results ha\e demonstrated that the efficiencj 
0 the pull bj'' this method will quicklj bring about 
a reduction of certain high dislocations Since 
th ^^‘^oiont m such cases compares favorablv 
with that of open operation, it would seem tliat 
s eletal traction should, in most cases, lessen the 
necessity for laminectomy to relieve spinal cord 
compression 

Dislocations below the fifth cervical vertebra 
Th difficult of reduction by traction alone 
effect of traction upon the lower cervical 
pine, however, can be demonstrated by a widen- 
® “ ’•“e mtervertebral spaces when the pull is 
upward of 10 pounds This suggests the 
P ssibihty of obtaining satisfactory results by 
er mg counter-pressure agamst the spmes of 
e posteriori}, displaced vertebra after traction 
vert ubout an unlocking of the mter- 

riH f articulations or correction of the over- 
vertebral bodies More experience 
skp) ^^.^^‘-cssary to determme the possibihties of 
lorat ^ traction m the treatment of low dis- 
cerns, but inasmuch as the method is relatively 


painless and a continuous, forcible pull can be 
easilj tolerated, it is believed justifiable to as- 
sume th It It will be of V alue in the treatment of all 
fracture dislocations of the cervical spine 
While we regard skeletal traction as the most 
efficient metliod of dealing wnth the large majontv 
of fracture dislocations of the upper cervical 
region, laminectoni} or manual reduction as ad- 
vocated bj Alfred Taj lor maj sometimes be 
required 

VPPLICVTIOV OF SKELETAL TIt.XCTION 

Tongs should not be applied to an extremelv 
thin or diseased skull and thej should not be 
applied through infected scalp tissue 



— 01 tne cervin 

spine head pellets attached to the back of the nec’ ht 
means of adhesive tape are shown in this film They serv e 
to estabUsh anitoarks for the correct placement of coumer 
pressure Skeleta traction was of little value in this 
because of the ankylosis that had alreadj developed 
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Femur extension tongs were first used and ap 
plied to tlio teroporal bones just above the tats 
Due to their tvioth thc«o tongs nere not entiref> 
satisfactory m that ibv did not permit the pa 
tient to be turned from the recumbent position 
This serious handica{ e p(£ian> m the manage 
ment of paral>zed paiienls uas o creome W 
using sauU spcciaHj designed tongs that cUmp 
into the vertex of the sVuU (fig i') \ description 
of this method uiU be given 
The longs are applied transvcrselv to the vertex 
of the skull m s vertical plane pas \ng through the 
articulatiins of the cervical spine (figs rAand 
U) The mastoul Ups ate ipproxisaatcl> wvtbm 
this plane and serve os &aUsfacior> bndmaiLa 
nie tongs are desigaed so the tractioa bat can 
be used as a guide for correct pbcement of the 
tong points (f zQ) The traction bar is turned 
do\ n and placed against the scalp mih the arrow 
!>oiiJlng to the nudline of the skull The Uog 
points are then lowered to the scalp and the points 
ol contact are marked with a dve to indicate the 
level of the pfopobcd stab wounds 
The scalp is injected wtlh novucatn awl stab 
Wounds large enough to admit the tong points 
ate made doum to the skull Peeforauons the 
outer table of the skull are jiccparcd b\ u ing a 
srnall dnll jvoini about z millimeters m diameter 
Ttu>, lAAtfunir bv G«0ri:« P F Tb ( A SaM 

PVkii^l I m<jl tM t lUfT) S b 


which is forced to a depth of approximatelj t 
nulUttveters k special drill point vttth » biw 
guard t millimeters from the ]x)inl has been cm 
t lo>td to present exct*-si\cpenctmtioa(Fig ;C) 
In the average adult skull this tcehnitiue should 
not give rise to penetration deeper thia »he 
diploe Ctulcr penetration is usualh unaeces- 
sat) After the openings have been prepared the 
long points are filled into the bon\ jAriorstims 
ant made secure by adjusting the thumb screws 
\\ hen the tonga are properU locked the pomU 
will not bore vn Dtc-svags ate apphe 1 and should 
be chan^ frcquentlv 

Ihehcadot thebcdis tlcMled about 12 inches 
and traclion is appbed (mounts v arjvog fr<*® 2 
to 15 pounds ate usuall) sulficvcnt (Fig 2() *>r 
havenot applied more than iS pound Thedirff 
Uoii of pull and other mechanical details 
venuall) th« same as those aj plicab e to oin" 
methocU of traction and must be planned aK ru 
mg to individual reqmrerocnts Due to the i’’ 
creased efficiency ol this method jf conUnu lo 
traction tarlv rjcntgen examination maj snr"* 
complete reduction of high dislocations vninm 


lew hours 

MOiough xkeleui tractun can 
tamed Over a period of weeks it shouiJ « « 
rontmutd and a piaster collar aj p'lRf as sot n 
'cducUon has been accomplished or after its 
mum effect has been obtained which shou 
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IRACTURES OF THE CONDYLES OF THE TIBIA 

ELBEKT II CXL&WETL MD Nev k Sew \ tii. 


W ITH the increased densil} of automobile 
trafhconoural> streets and cvermeteas 
ing number of street accidents fractures 
about the knee ha\ e a sumtd an importance and 
freqjenc) not accorded them in the literature or 
in textbooks on the treatment of fractures In 
the precarious plight of the cilv pedestrian the 
knee seems to be the most \ulnerable point \ 
true hinge joint at the exact le\el of the aulomo- 
bife bumper^ and mpst frequenlij struck on its 
weak lateral side lorn lateral ligaments fracture- 
sprains or fracture of one or boih condyles result 
Cotton emphasized the importance of these (rac 
lures in 19^0 atjd gave the most common t>pe 
depressed f racturh of the lateral condj le lU name 
of fender fracture The automobile in contact 
with the ja> walking citizen has brought a pre- 
viouslj rather rare fracture to the fore 

The first jesenpUon of a fracture of the con 
d> 1 « of the tibia w as by Thamhaj n (6) m 1^52 
and from that time until 1930 onlj 263 cases 
were reported in the literature Since that ume 
numerous senes have been reported the largest 
being that of i: j cases by Cubuins and associates 
from the Cook Count) Hospital In spite of the 
large number of reports there is still the greatest 
contusion as to the methods of treatment and as 
to prognosis This prompted us to review the 
cases seen on the First Surgical Service at Belle 
vue Dunng the past to jears we have treated 
58 cases of which 15 wire of the media) condyle 
and 4t of the lateral Ten ca es were made 
quately followed The 48 remaining have been 
followed from i to 5 jears long enough to deter 
mine the hnal result 

Fractures of the condyles of the tibia ate of a 
multitude of forms in fad no two are exactly 
alike However Ihev may be grouped as follows 
in essentially the same classihcation u~cd by 
Bechter and by Cubbins 
1 Fracture of the medial condyle (a) Sprain 
fracture in which the medial lateral ligament tears 
from the medial condy le carry mg small fragments 
< f bone with it (b) vertical splits with widening 
\c) compression fractures 

2 Fractures of the lateral coudyle (a) ^Vlth 
depression of the anterior lip (b) \\ ith depres ion 
of the posterior Up (<) With depression of the 
entire condyle 

T, Fracture of both condyles— this usually is m 
fonn of m\ erted V or Y 


TTie last three groups are usualH combined 
with fracture of the neck of the fibula 

STIOLOGV 

In close agreement with other reported senes 
^9 per cent of our cases were pedestnans struck 
by automobile bumpers Sixty eight per cent of 
Swells scries were tf like etiology The etiology 
of the remaining cases were too diverse to enum 
eraie Yny blow on the knee or fall from a height 
forcing the knee into abduction or adduction is 
suSioent In practically all cases the damage to 
(he tibia is caused bv one or the other condyle of 
the femur being forced agamst the conesponding 
condyle of the tibia and either crushinj, it or 
spbtung it from the shaft In one case of a 
woman with great rarefaction of the bones due 
to old age the weight of the body tn ualking 
without any trauma or fall was sulEcieat to 
crush the lateral condy le 0/ the tib a Th s « a 
true pathological fracture which I have not seen 
desenbed elsewhere 


oucsosis 

Every injury to the knee calls for a careful 
painslaung physical examination This is es 
(rcmely important because of the numerous tJT** 
of injury ilut occur Many injuries will be over 
look^ and njne wnl be adequately uaderstoed 
if the diagnosis is left entirely to the roentgenol 
cgjst The history and clinical signs should enable 
one to make the diagnosis and get a fairly accurate 
picture of the damaged structures There is a 
history of being struck on the knee or of a ta 
with the knee twisting under the body in ^Wuc 
lion or adduction There is fairly well 
tenderness over the inner or outer surfaces ot to 
upper extremity of the Uoia In all but 5 ot ou 
cases there was an appreciable increase m thejojn 
Buid and one stronglv suspects that if tie 
naUon is caretul enough the joto^uid 
lound to be increased in all cases ^e 
be setosangumeous or almost pure blo^ w 
those cases we aspirated it vas 
In 6 cases there was a note made that latew 
mobility vas increase f Here again ^ P 
centage vanes inth the carefidness of the l« 
for in practically all cases there » ina»^ 
mobibty One reason that it is frequCTt y 
looked IS that if the damage JJ 

postenor pari of the arUcular surface of the co 
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Fig I 


Fig 2 


Fig I Woman, 47 years of age, with fracture of lateral condyle with little displace- 
ment, but with a stiff, painful knee after i year due to traumatic arthritis , 

Fig 2 Man, 34 years of age, with great damage to lateral condyle and poor reduction, 
but with perfectly good end result 


dyle, increased lateral mobility is present only 
with the knee partly flexed Crepitus is not 
present, or rather should never be elicited Before 
the general use of roentgen-rays the diagnosis of 
these fractures was rarely made, emphasizmg the 
importance of never omitting this examination 
The maxim to roentgenograph all sprains applies 
with more force to the knee than to any other 
joint It IS surprising how frequently these frac- 
tures are diagnosed as sprams or tom ligaments, 
not only by ambulance surgeons and general 
practitioners, but by experienced surgeons as well 
It IS not uncommon to have patients with a frac- 
tured condyle with httle depression walk into the 
hospital 2 or 3 days after the accident The 
roentgen-ray exammation is not adequate unless 
either stereographs or both obhque views are 
studied Unless this is done, fractures of the 
anterior or postenor lip of the condyles are easily 
overlooked Nor is it suffiaent to make a diag- 
nosis of fracture of one or the other condyle The 
exact position of the fragments must be deter- 
mined before any intelligent effort can be made 
to replace them, and this is possible onty by study 
of stereoscopic or anteroposterior, lateral, and 
two oblique films 

^ PROGNOSIS 

There is great diversity of opinion as to the 
prognosis in these cases Until a few jears ago 


It was considered very grave as regards return of 
funcUon With increasing frequency and famil- 
iarity of the injury the outlook has been found to 
be much more hopeful Thus in 1928 Kellogg 
Speed paints a truly terrifying picture “If the 
knee-joint is mvolved, the prognosis is always 
grave Final result may be a complete ankylosis 
The long relaxation of hgaments from effusion 
and immobflization leads to a weakened joint m 
those cases not stiffened by trauma ” Key and 
Conwell saj’- “the prognosis is poor as regards 
normal function ” Wilson and Cochrane in 1925 
say that arthrodesis may be necessary On the 
other hand Cotton treated 15 cases with no valgus 
or instability Swett and McPherson treated 50 
cases with uniformly good results F Bechter 
had no bad results m 75 cases 

In our series the results of conservative treat- 
ment have been satisfactory In only 4 cases has 
there been instabihty or increased lateral mobility 
which persisted for more than i year and in 2 of 
these It caused no disability whatever and 2 had 
only a shght feehng of insecurity There has been 
valgus deformity in only a few cases The chief 
threat is a traumatic arthntis This is a feature 
m all cases and m the aged and m arthntics it 
causes permanent hmitation of motion and per- 
sistent pam For this reason the age and condi- 
tion of the patient have almost as much to do 
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l>j 3 Nutc a ierd k «i4du ed cuigts d£cutt 
easn 

uith the prognosis as docs succcs<itul reduction 
Figure r illustrates this point stnLingl> a 47 >ear 
old Motnan mth little di placement immc^iiized 
7 weeks then giscn intensise ph^sioiherapj \i 
the end of 0 months she had onl> 15 degrees 
ilcrion at the knee great discomfort ami would 
bear little weight on (he knee On the other hand 
contrast Figure 2 a 34 >ear old man with great 
ili'iphcement and damage to the joint poor reduc 
tion treated the same \ a) except that he was 
immobilized lor 10 weeks Yet at the end of 
4 months he was back at work with full range o( 
motion and no pain 

IREXlMENt 

TTie treatment of these cases in spite of their 
great frequenev has not become esUbb hed on a 
ccure basis Open reduction and fixation bone 
grafting closed reduction b\ manipulation and by 
\anQUS deticcs and traction each has its ardent 
"idNocatts Ke> and Conwcll say that in dc 
pressed (lactwres there vs no choicc—ah should be 
treated b> traction Cubbins advocates open 
operation and fixation with bone grafts m mtst 
(a e Bechter Cochrane and others adv jcaie 
p»en operation ami fixation bj screw or bolt 


luiless almost exact reduction is obUined bv 
dosed methods Boehier raises the depressed 
fragment with a steel pm through a puactjre 
wound All agree that if reduction can be ob- 
tained bj closed methods it should he done 
AH patients should be given an anesthtUc. \\t 
prefer spinal gi\ mg 50 milligrams of not ocain in 
r cubic centimeter of spmal fluid and havnng the 
patient he on the affected side for 10 minutes after 
the injection so that anesthesia is limited lo bliJe 
more than one lower limb In depressed frac 
lures of the lateral condyle the capsule and ex 
tcmal ligament are mtact and attached to die 
depressed fragment hence traction and forced 
varus position very effectually use this ligament 
to bring the fragment into place If only the 
anterior hp of the condyle is depre sed the knee 
should be forcibly flexed as this exerts tension 1 n 
the anicnor part of the capsule The use of the 
mallet to hammer the fragment upward his not 
been effective m our hands A very simple and 
effective msirument is illustrated (Fig 3) which 
we have u^d to reduce some of the more diiBcuIt 
cases The knee is placed m the nutcracker device 
and tremendous pressure can be brought to bear 
on the displaced fragment either upward or 
directly toward the shaft In depressed fractures 
one arm of the instrument is placed on the de 
pressed fragment and the other abov e the opposite 
condyle of the femur The knee should be ro- 
tated slightly and pressure applied m seven! 
positions 

It must be remembered that the pres ure 
brought to bear on the soft parts and bone with 
this device may be tiemcndoos llilh upright 
pieces 5 feet long one hundred pounds pressure 
appfied at the upper end will give a pressure oi 
one thousand pounds on the limb The upnghi 
pieces ate turned edge wise so that this pres-ure 
IS applied ov er a surface of about 2 square mebes 
In view of this the leg must be adequately pro- 
tected bv thick saddle felt padding and exlrone 
cate used not to place the upright on the neck of 
the fibula where the peroneal none lies on the 
lateral sunace of the bone Ihe stn-atiow on the 
dorsal surface of the foot and the ability to extind 
the foot and great toe should be tested before and 
after applying pressure on the lateral surface ol 
the knee to guard against damage to this nervc 
Any piece of limber about t by 3 inches an 
S feet m length mav be lashed together at one end 

U> make the device Cross pieces from the ordi 

naiy Ralkan frame are convenient and suitable 
We have used this deuce with some success m 
r^uang fractures of the os calcis with widening 
an<l mushrooming of the bone 
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After reduction the leg is placed in circular 
plaster casing from the upper part of the thigh 
to the toes with tlie leg in the proper weight 
beanng axis It is better to oxercorrect the 
deformiu slighth, and to put the leg in \arus 
position as a bow -leg is much more stable ind 
uselul than a knock-kneed one We ha\e kept 
the leg immobilized in circular pi ister casing lor 
6 to 10 weeks Alter this remoxable splints or a 
walking brace is applied and active and passive 
motion btirted No unprotected weight bearing 
IS permitted for 12 weeks While in the casing 
the patients are encouraged to exerase as best 
thej can b\ contracting the thigh and leg muscles 
This reduces the amount ol atrophx and period 
of convalescence alter the casing is removed 
We believe that verv earlj active and passive 
motion 13 harmtul The joint surface is damaged 
and there is alwajs damage to the collateral liga- 
ments Healing proceeds most rapidlv and is 
most complete under conditions ol absolute rest 
Boehler and Swett and AlcPherson also maintain 
that earlj motion is actually harmful In a few 
of our earlier cases earlj motion was started but 
had to be stopped because of increased and painful 
effusion into the joint — an ev idence that the treat- 
ment was damaging the articular surface 
Others more fortunately situated have been 
able to shorten the penod ol disabihty by starting 
active and passive motion in suspension with 
balanced traction Since our patients must be 
ambulatorj after a short hospital stav and are 
not very closely supervised, we have been torced 
to adopt the longer period of immobilization 
In those cases in which depression persists we 
still do not operate because m common with all 
observers we have seen cases in which depression 
has been allowed to persist and a useful and pain- 
less knee result Figure 2 is our most sinking case 
of this kind -Again, we must emphasize that the 
disabihty and poor results obtained are due to 
arthntis and damage to the jomt surface, which 
operation does little to help, and not to anatomical 
displacement These fractures must be thought 
of as living tissue that has been crushed and 
deranged and not as blocks of cement that have 
been chipped off 

We have done open reduction wath fixation by 
bolt four times m cases wath widening and de- 
pression Figure 4 illustrates one of these cases 
While this man eventually got a 4-4-4 result he 
had limitation of motion for 1 5 months This also 
illustrates the fact that even at open operation 
exact anatomical restitution is not feasible or 
necessary' The average hospital stay for the 
operated upon patients was 51 days, for the non- 



I ig 4 Open reduction and fixation hi bolt t tj-pe of 
operation which should be abandoned 

operated upon 27 days The average occupa- 
tional disabihty lor tlie non-operated upon cases 
was 12 weeks while for the operated upon cases 
It was 21 weeks One of the operated upon pa- 
tients had pain and stiffness after 2 years In 
reviewing these cases we would not at the present 
time operate on any of the four We agree wath 
Cotton who says. Attractive as open operation 
IS, It is not the answer m these cases I shall do 
no more if I can help it ’’ 

The treatment of fractures of the medial con- v 
dyle IS similar to that of the lateral The more 
common sprain fracture or tear in the internal 
collateral ligament nev er requires suture These 
ligaments are short, inelastic, and do not retract 
any distance so that, if the knee is put up m 
forced varus, the tom ends are brought close 
together and with the contracture of the granula- 
tion tissue that fills the gap a perfectly stable knee 
results -As MacGuire pointed out, e'v en by open 
operation suture of the torn shredded ligarnenm is 
not satisfactory and accomplishes notiung except 
to expose the patient to the danger of infection In 
these 58 cases, all of which had more or less 
damage to the collateral ligaments and some as 
much as 20 degrees lateral mobility , only 2 had 
any disability due to an imstable knee* and m 
these It was not of any consequence Other 
observers who give adequate penods of immobil- 




uation report that m Ulilit> neser occurs so 
uhy suture the ligaments and incur the nsk of 
sepsis hoHe\er slight? 

All these fractures have a hemattbrosis or 
(Susion into the knee joint If the capsule is at 
all distended the fluid should be aspirated before 
reduction IS attempted Itma\ reaccumulate and 
require aspiration after reduction 

In fractures of both condoles the upper ex 
tremity of the shaft is wedge shaped and pulled 
upward b> the powerful thigh muscles it sep 
arates the condoles no matter what type of 
immobilization is used except of course internal 
hxation Figures 5 6 and 7 how such a case in 
which urcuUr plaster casmg applied directly to 
the skin failed to maintain the reduction In all 
these cases traction must be used la treatment 
Skin traction properly applied is adequate but a 
pm through the os calcis may be used Figure 8 
shows the end result m the same case alter reduc 
tion was obtained by the nutcracker devnee and 
maintained by traction 

SUIIUARy 

1 The frequency and importance of so called 
bumjier fractures is empha izcd 

2 Fiftv eight ca'ves with final results of 48 are 
reported 


S Von-operalj\e treatment is strongly advo- 
cated and our method is described 

4 A simple and untversallv available device 
for reduction 1$ presented 

5 Fractures of both condyles must be treated 
by traction 

6 Operation for torn lateral ligaments is not 
yusufied 
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LARGE BOWEL 

K \ 11 SHILR. M D (Tok). I RC 

ACUTE obblrucuou ot the large intestine is a 
fairK common condition Carcinoma of 
the large intestine is i f iirK common 
disease and is the common cause of the acute 
obstruction Ihere are onl> three other causes 
and these are \ol\ulus ot the cecum or sigmoid, 
diverticulitis of the sigmoid, and congenital or 
operative adhesions There is one other disease 
which produces svmploms which ma\ closch re- 
semble those ot large bowel obstruction and that 
disease is stone in the kidiicv Ihese statements 
sum up the etiologv of large bowel obstruction 
During the last decade a verv noticeable ad- 
vance has been made m the management and 
treatment ot both small and large bowel obstruc- 
tion Vs has alwavs been the case in medicine or 
surger> when anj great adv ance has been made. 
It was the appalling death rate which brought the 
impetus for improvement In the case of small 
bowel obstruction the road lav by waj of ph> 3 i- 
ology and biochemistry in the case of the large 
mtestme by the realization that the patient was 
sick from his obstruction and not from his car- 
cinoma 

The disease, carcinoma, occurs in all sections 
of the colon from the cecum to the sigmoid Its 
frequency' is greatest in the sigmoid section, from 
25 to 30 per cent of the cases of carcinoma of the 
colon being located there Ihe balance is about 
equally distributed between the ascending colon, 
the transverse colon, the splenic flexure, and the 
descending colon The disease exists in two forms 
hrst, the napkin nng or constricting, and second, 
the pedunculated fungating variety It is the for- 
mer, the constricting type, that is the cause of 
the obstruction 

Rarely does the disease cause obstruction m 
the bowel proximal to the hepatic flexure because 
of the fluidity of the bowel contents Hence there 
are two chnical types of patients who present 
themselves suffenng from the disease first, those 
with the disease in the bowel proximal to the mid 
transverse colon, second, those whose disease lies 
distal to that point The patients of the first 
group suffer from diarrhea, anemia, and cachexia, 
and indeed any patient past middle life presenting 
himself with this group of symptoms is very likely 
to be suffering from carcinoma of the stomach or 
carcinoma of the cecum or ascending colon Those 
of the second group are the patients who come 
into hospital with acute obstruction and have a 
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lesion m the transverse colon or distal to this 
point Vpparently' we have not yet reached that 
Utopia 111 our social state where an individual, be 
he a city or a rural dweller, considers it adv'isable 
to consult a doctor over ‘difficulty with his 
bowels” before he has given the various laxatives 
a trial The sad part is that his efforts may meet 
with a degree of success for some months and he 
IS quite content to put up with a state of semi- 
obstruction If he should report to his doctor the 
symptoms which should make the doctor suspi- 
cious are increasing constipation, griping pain 
with or without laxative, blood or mucus in the 
stools, and increase m girth These symptoms 
should lead to a very careful history analysis, a 
sigmoidoscopic examination, and a barium enema 
and never a gastric series until the barium enema 
plates hav e been carefully studied 

However, the fact remains that we have not 
yet reached a point where more than 15 per cent 
of the patients come to us before the adv'ent of 
obstruction In this there is little, if any, change 
over a period cov enng the last 15 years There is, 
however, a change in the management and treat- 
ment, and a very marked change, and conse- 
quently a mmimum mortality’ rate One must 
remember that when a patient, be he partially or 
completely obstructed — and as far as this paper 
IS concerned the word obstruction refers to partial 
as well as complete obstruction — comes for treat- 
ment we have on our hands a dehydrated, chron- 
icallv poisoned paUent whose whole cellular struc- 
ture is altered chemically' and physiologicallv by 
toxemia due to fecal stasis and that the amount 
of this toxemia we are at present incapable of 
evaluating Hence, the great fundamental prin- 
ciple we have learned, and we were slow enough 
in learning it, is to forget about the caremoma and 
treat the patient for the obstruction only The 
carcinoma may' be the pnmarv disease, but it is 
only of secondary importance when the obstructed 
patient comes into the hospital and, furthermore, 
this idea must be presented by the attending 
physician or surgeon to the patient and to the 
relatives They must be made to understand that 
a process which has taken weeks or months to 
develop cannot be corrected and the patient cured 
with the maximum of safety by one operation 
The idea of multiple operations m order to get 
these people well is a factor that must be impressed 
on them ^ 
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\t th point lei me refer lo some sumticspre opening paragraph there is onK out convSipoft 
pared from my own pn\ite files la this senes sihich tna> simulate mlcsunal obstruclion and 
of 49 cases of carcinoma of lie colon and this that condiaon is stone m the lidne\ ami the great 
does not include rectosigmoid caremort^ weha\e point m diSeienual diagnosis in tVustypetl ca'f 
some verj interesting facts The\ should act as an is tenderness which is eljciied over the invul td 
incenine for earlier diagnosis for thc> give proof kidney b> fist percus ion in the llank asempha 
of very marked improvement in the management sued by the late Dr John B Murphy Patients 
and treatment of the patients after they have be with true Urge bowel obstruction come into hos- 
come obstructed and if these results can be ob piuiwithavery greatly divtendcd abdomen mlh 
taintd after obstruction has developed one can the cecum distended and palpable andwiihaiJe 
casilv imagine much belter rtsults if earlier drag cided splashing sound w hen the abdomen is ei 
no IS tan be made The 49 cases can be divvd^ ammed K goodly number have nauua iwly but 
into tuQ group The tirst group comprising 18 some have nausea and vomiting and neativ all 
cases were patients oho were hopeless for cure compUin of mayor discomfort m the region of the 
when their ob truction developed and aB that cecum due to distention of that segment of ihe 
could be done for them was some palbative oper bowel A dat x ray plafe helps (0 confnn the 
ation There was one death m this group from diagnosis by showing the di tended large bowel 
pneumonia The second poup comprise those pronmat to the obstruction and we can ditfercn 
cases 1(1 whom we hoped for cure and they were oate the condilitn from small bowel obdruction 
submitted tn radical f ruetdure « had ji ca««s in which ladder pattern and lluid levels ate dug 
in this latter group and 6 deaths attnbuiable to oostic A banum tnema serves further to locate 
theopcraticn Of theseyr there were roopenteJ the ale of the obstruction and this is all the in 
on before 19^ j and all of the 6 deaths occurred m vestigauon needed at this stage as we are n t nt 
this croup There were 11 operated on since 193} whit mteresled in ihe carcinoma as we are nut to 
and there have been no deaths These results have defeat the effects of the obstrucuon 
beenbroughtaboulby betierpreparatuoandbet In very sick paticriis much mas begamedaiuJ 
let judgment while operating Of the tt cases certainly nothing lust m delaving for 4 or 5 
fatorihlc for cure and operated on there art 15 hours while the patient is pven an iQttavcooui 
ah cor dead but who died from some other disease injection of 1500 cubic centimeters of glucose in 
The 16 other patients died of metastases There normal saline Thtn we do a blind cecostomy 
fore the curability of Uie disease as far ns this \VhiU cccosiomv 15 an cntttmely sviwf le o5>« 
atvalv IS IS concerned rests at 50 per cent of the ation yet there are two j»inis of impotunce 
ofierablc cases While these tigures appear dis Ttic incision of course is the orjinary grid ir n 
couraging vet when one compares the rvsuUs and the section of cecum selected shouH not com 
with 15 V cars ago ihev are reallv very cncour j roousc the ilocccal juncture Tlieiicccofccvuin 
aging and worth while Let us remember that delivered should be about the vim of a hens rgg 
as ph\ sicians and surgeons w c must bear in mind and should be fastened to the kin onlv b) *vnir 
that Vrhilt our aim is to cure the disease vet we catgut sutures \ fe v inUrruplcd catgut ^“*1^** 
have another dutv lo perform if we cannot cure placed m the balance of the skin incisu n ui c 
ami that is to keef the patient comfortable and to dose the woun 1 \s a rule the bowel i& no 
happv as long as he liv es It is mil* ed sad that opened for 24 hours or better 48 hours bul i 
so manv of these patients come to the meilical oL truction is v tty matked it may 
attendant in { artial or complete obstruction \nv placing a lube in it at the time of . 

j aticnl with blood in the stools gnying pain or Before the Ixiwcl is opened it is wise to j 
incrca mg consttpau n requires a very careful thcsUnal the bowel junction with vascime g 
histtrv taking and a careful cxaminattoR sup- or other protective Wcgcnerally “Z* ^ 
tkmcnlcd b\ all the machinery at our di posal atlhccndof 4or48houts looiien tree ‘ , 

In case alt these examinations arc negative and but d a cauitry is not available a 
m thing is f und the medical aticndani bouU tort meth id is simpiv to place a cl^p 
n t allow this to arp hvs clinical )u fgnvcnt and knuckle of bowel wall at Che time 0 I j , 
acta aselativetvhissu jiicions rhisc insoence anl‘l«quilca 

Whfn 1) iructun is jresent the diagnosis is 48hours to cut the knuckle with a jw) 
all I >0 evn lent an I the onlv object m our methods and Ttleasc the clamp Mtcr the liow 
fevammati n at that time is to furni h us with iwncvl the next weekor 10 la'Sir cv 
informati n as to the ilc of the lesion and thereby is |>int in an effort to gel the bow 
a lead 1 1 trciiment \s w as mcnti jned in the and ^ rr*^l the JwHient si vie s a 
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A.bout the second day after opening the cecum, 
irrigations are started per rectum and as a rule 
2 or 3 days elapse before there is any sign of 
through-and-through \\ash Normal saline is as 
good as anything else to use for the purpose of 
irrigation but sometimes i part of peroxide of 
hydrogen to 6 parts water is used, and ne find it 
very useful for breaking up hard and impacted 
material, but occasionally it gives a patient a cer- 
tain amount of abdominal discomfort We usually 
instil into the cecum about i ounce of raw hnseed 
oil daity This helps to lubricate the tract As 
soon as the edema at the site of the growth sub- 
sides then the bowel becomes patent as is evi- 
denced by the through-and-through washing Ait 
times there is excoriation of the sLm around the 
cecostomy opening and if so the best thing to use 
to protect the skin is alummum powder It takes 
from ro days to 2 weeks on this line of treatment 
to get the patient ready for the major procedure 
In fact I prefer to have the patient up out of bed 
for a few days because I feel chest comphcations 
are less frequent 

We are now up to the point where our obstruct- 
ed patient is cured, his vital forces have been re- 
vi\ ed and he now becomes the patient with car- 
cmoma of the colon for which resection of the 
colon offers cure or at least palliation If the pa- 
tient’s hemoglobin is below 65 per cent w'e give 
a blood transfusion, either the night before or im- 
mediately preceding his operation Inasmuch as 
the lesion in a patient wath obstruction may be lo- 
cated from the mid transverse colon to the sig- 
moid, we find the usual left rectus mcision the 
one of choice In difficult splenic flexure cases, I 
ha\ e deliberatelj made an incision at right angles 
to this into the left loin resulting in a T-shaped 
opemng To those who are doing this type of 
surgery I strongly advise their standing on the 
right side of the pabent because it allows the 
visualizing and mobilizing of the splemc flexure 
or descending colon with much less effort There 
are certain fundamental principles which are basic 
for all large bowel resections and they are mobi- 
lization, preservation of the blood supply, absence 
of tension, prevenbon of soihng bj some suitable 
technique The first three are common to aU tjqies 
of procedure If one of the so called aseptic clamp 
methods is used, the meticulous care for the pre- 
vention of soihng IS not a problem The Rankin 
and the Furniss clamps which are in use at the 
present time seem satisfactorj' when they are 
used properly If, however, the surgeon has de- 
V eloped an excellent technique these clamps are 
found to have no advantage over the suture 
method 


There remains another method of resection 
which has a definite place and should be used by 
all surgeons under certain conditions, and this is 
the Mikulicz procedure The three basic prmci- 
ples still stand for this method and the greatest 
of these is mobilizabon This operation is almost 
imperative if one has to resect a portion of bowel 
filled with feces, for one ivill encounter such in 
cases where the irrigations hav'e failed to clean 
It may be used as a method of choice where a 
non-obstructing carcinoma is being removed, 
thereby reducing the operative treatment from a 
three-stage to a two-stage procedure Like many 
other operations of surgery it is important to do 
it properly In the first place one must make a 
good spur and in the second place this spur must 
be cut through completely by the clamp Closure 
of the Mikulicz colostomy is greatly facilitated if 
at least one inch of bowel has been left redundant 
to the skm at the original operation 

Nothing has been said regarding the methods 
used in carcinoma of the cecum or ascending 
colon These do not come within the scope of this 
paper They are not obstructing and we do prac- 
tically all ot them in one stage with a mortahty' 
rate which is ml Occasionally one encounters a 
case of carcmoma of the ascending colon where 
an end-to-side join-up between the transverse 
colon to terminal ileum is the first stage and a re- 
section ro days later the second stage 

Following the resection operation, unless it be 
the Mikulicz procedure, all irrigations are dis- 
continued At the end of 5 or 6 days 4 ounces of 
linseed oil is injected per rectum and repeated 
every second day The patients are usually out of 
bed at the end of 2 weeks and are sent home for 
2 months before closmg the cecostomy We havm 
made the mistake of closmg the cecostomy too 
soon before the edema at the site of the anasto- 
mosis has had time to disappear and hence be- 
come firm The result was partial obstruction, a 
leak, local pentonibs, or a breakdowm of the 
cecostomy closure 

The cecostomy closure is, as a rule, a simple 
procedure The bowel is liberated from the skin 
and then closed with three layers of sutures This 
IS then liberated from the deeper structures, that 
IS the external oblique aponeurosis, the internal 
oblique and the transversalis muscles but not 
from the pentoneum, so that the fine of closure 
IS extraperitoneal and the danger of peritonitis is 
avoided I have dropped many cecums back into 
the abdominal cavity and have had no bad luck 
follow but other surgeons have had, and when 
competent operators report such we should pay 
attention to their advnce and leave the Ime of 
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suture in the cecum extnpentoneal The uouni 
is repaired as the usual grid iron masion Ilealmg 
as a rule takes place b> pnmar> union and the 
patients are up at the end of lo dajs 

CONCLUSIONS 

( Our next step forward inmcieasingthecura 
bility of carcinoma of the colon must be aimed at 
getting the patients before the advent of partial 
obstruction 


a \n> patient w ith constipation requires care- 
ful history taking 

3 Given a patient with increasing consiipa 
Uon cramp like pain blood which is not due 
to piles or po1)'ps and laith negative x ra) and 
sigmoidoscopic examination Cdrunoma must be 
the diagnosis until proved otherwise 

4 Exploratory Iaparotom> would seem jusii 
fiableas a diagnostic procetlure which maj prove 
curative 
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EDEMA IN SURGICAL PATIENTS 

I NCIDENT to certain surgical conditions 
of the gastro-mtestinal tract, prolonged 
periods of starvation are likely to occur 
As a result of this starvation there is a reduc- 
tion in the total blood serum protein which is 
found chiefly in the serum albumin fraction 
After the total serum protem or albumin is 
reduced to what has been termed a “critical 
level,” edema develops which can be first de- 
tected clmically m the dependent portion of 
the body, in the scrotum, and about the 
ankles 

Edema in surgical patients is an especially 
pertment subject at present because of the 
popularity m recent years of the method of 
giving fluids by contmuous infusion It is 
now generally recognized that too much fluid 
may be given to patients especially if it con- 
tains sodium chloride 

Long ago Starling advanced the hypothesis 
that edema is explained by a variation in ex- 


change of water between the blood and tis- 
sues as determined by a balance between the 
hydrostatic pressure in the capillaries and 
osmotic pressure of plasma protem The blood 
and tissue protein balance is disturbed by 
starvation If the blood serum total protein 
drops to 5 5 grams per 100 cubic centimeters 
or the serum albumin is reduced to 2 5 grams 
per 100 cubic centimeters, edema is likely to 
develop Weech and his associates^ found in 
their experiments that edema was not pro- 
duced m the absence of sodium chloride in- 
take Shelburne and Egloff- lend their sup- 
port to this conclusion by mdicatmg that the 
sodium ion is the edema producing element 
rather than the chloride ion These experi- 
mental findmgs definitely mdicate that so- 
dium chloride and Ringer’s solution should 
be used with care and discretion to prevent 
the development of edema m those surgical 
patients to whom protem cannot be given by 
mouth 

In a series of surgical patients Jones and 
Eaton^ have shown that a reduction of protein 
intake, profuse surgical drainage, the general 
effects of sepsis, and the loss of serum protein 
by massive hemorrhage, all predispose to 
edema when excessive quantities of fluid and 
sodium chlonde are given These authors 
note also that undernutntion ivith protem de- 
fiaency may be associated with a normal or 
high figure for serum protein without the 
development of edema, unless sufiicient quan- 
tities of fluid and salt are administered to pro- 
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duce cdtma In a ^.roup of unpuUi hvil pi.n 
tonitis caw.!. Dr U C Curi)ht> ami I ha\t 
fomul that txUma wiH frcquiull) itL\dop m 
from 5 to lo liajs after rejuatcU ila»l> mfu 
‘;toas of <; jur cent tfextros*. m ph>!aotoi,ic 
sotlmm diloriile or Rintt-t s solution \n> 
L\ nUnct of cikma in such a patn.nl ts a i},nal 
to riailjust his fluid and salt intake I be 
edema will UsuaUv disapjiear if the lolal fluid 
intake is reslucid and the soitium chlondc i> 
tmircl) djset>nljnueti 

With a continuous lo!.s of chlomk in |>a 
tants (reateti in continuous {^astne uclion 
such patients shouhi hast frequent estima 
tions of their blood chlorides vi that the so 
dium chfornfe content of (he bod) ma> 6e 
maintameHl within normal limits Smee the 
aseru^e normal dail> intake of so>hum chto 
nde is 5 to () ^rams it is readtt> understood 
that an intake of 3 000 eubic centimeters of 
ph>sioloj,ic salt solution or (.rams of so- 
dium chloride mi(,ht result tu an excess m the 
tissue cNen though there is a continuous lo s 
b\ gastric smtion and lasai,c 

lo suppU sufliciefit ptolein to prevent 
edema to tho-< patients who cannot take 
fooel b> mouth is a problem set unsoKi I 
1 ran fusions are of ■lome value but blood m 
enormous quantities would be rcquire'd to 
maintain a normal scrum proltin level in 
starvation 

While the true il3n(,crof edema incident to 
low serum protein has not vet been estab 
]i hed it seem clear that such a disturbance 
of the bod> chc mical balance cannot be aiiv 
thing but detrimental to the n.coveT> of en dl 
patient It forces the realualion that partn 
tcral feeding and watennj, of patients should 
not be continued be>ond the time when it 1 
absolutcl> nccc sar> and that the development 
of some mcthoil for the admini Icnng of pro 
Iciu to such patients is ver> desirable 

Thouas G Oar 


1 \l\ 

AUh question what is pain 13 no idle 
remark and Us answer is by no mean 
casv 

1 am u at least an cxjxncncc wc have all 
ha*l We know approximately what v,c mean 
when we Use the term an<l that is something 
even if we are uncertain whether it shoullbe 
considered an intily or a state of mental 
receptivity 

My Jirst {mint is the obnous one the pro- 
tective value of pain 

Ihe ability to feel pain has the greate t 
protective value~nol so the pam itself Sup- 
pose We forget the seating elfe-ct of pun and 
the fear of pam m some well mientioncvj effort 
lo reinetly a local state may wc not mffi t 
4 trauma on the nervous system (e">pccu!l} 
in childrinl from which it may never who S 
recover* 

W e recognize this m our assoaation of pan 
With shock pain and pasm of muscles ahaut 
an injury pam and blanching of the face and 
the starting of sweat on the body urfaee and 
v thousand others May it not also a<ivcrw.l3 
affect healing re-covery from disease and cer 
lamly the taking of fooel and re t and do »e 
not sometimes forget the frequently dominsrl 
ini{)ottancc of relieving pa»i disease and 
myury* 

Ihe physiology of (laini very complicauo 
The jKrceplion of pam is something exp^ 
nuiccd a mental activity and therefore pro 
foundlv influenced by the mental state at i r 
moment of the experience To initiate tin 
mental activity this experience of pain tie« 
must be a stimulus and an ingoing I'lpu 
from Uie perijihera to the brain The charae 
ter of the stimulus probably has no in! u^ce 
on the impulse except m so far as it may 
many nerve endings and the frequency 
reiteration of the impulse 
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After long dispute, it is now know^n through 
the work ol Davis and Pollock, that all sen- 
sor)" impulses, Avhether from the cerebrospinal 
or the sympathetic ner\ ous s> stems, enter the 
cord through the posterior root and if sulhcient 
posterior roots are cut all sensation painful 
and otlien\ ise is abolished It is, how e\ er, not 
always realized how much is the o\ erlap in the 
distribution ot sensor) nerves 
It was also belie\ed for man) )ears, in fact 
until quite recently, that pain w as not perceived 
through the s)Tnpathetic nerr ous system, be- 
cause It IS quite possible to cut, burn, or crush 
the exposed xiscera without causing pain — 
this m spite ol the common experience of m- 
testinal colic It is now known that medul- 
lated fibers undistinguishable from cerebro- 
spmal nerve fibers are found in the visceral 
sympathetic trunks They are of the afferent 
somatic type and are called by White, vis- 
cerosensory nerves They do not synapse in 
the sympathetic ganglion but rim m contm- 
uity from the sense organs in the viscera 
through the white rami to their trophic cells 
in the posterior root ganglia Their central 
processes enter the postenor horn of the 
spinal cord They are, therefore, identical 
with the cutaneosensory fibers It is now 
generally conceded that mgomg impulses 
through their fibers are perceived as pam, if 
the appropriate stimulus is apphed This 
stimulus IS usually excessive extension of 
contraction 

Wherein lies the difference? It is necessary 
that the stimulus of cutting, tearing, or burn- 
ing be perceived as pain, m order that we 
immediately avoid its continuance or repeti- 
tion It IS not necessary for the welfare of the 
individual under normal conditions to guard 
against such injury to the visceral organs but 
It IS necessary that the intention should shout 
a warning if irritating substances are put mto 
It, and, It does Moreover, it is necessary that 


we locate with accuracy the pomtot injuryon 
the surface Hence we tram the peripheral 
spinal nerves to localize the point of injury 
but we localize with far less accuracy an 
irritation of the viscera 
These two systems are moreover closely 
associated If we believe with Paul White 
that the viscerosensor)" nervms are identical 
anatomically with cerebrospmal sensory nerves, 
then we can easily understand that, under the 
appropriate stimuli, pain ma> be received 
from the visceral organs as directly as from 
the skin and this is probably true If this be 
true it explains many cunous observations, 
such as the common observation of an area of 
hyperesthesia m the cerebrospmal distribution 
of a nerve in the same somatic segment as a 
diseased visceral organ From the diseased 
organ stimuli are going m which reach the 
painful area but do not reach the threshold of 
pain perception Add to this, pressure which 
would not normally cause pam, and the result 
may now be pam, and W'e say that the skm is 
hyperesthetic The pam will be perceived as 
commg from the normal skm surface and may 
be made to disappear m one of three w'ays 
The recovery of the diseased organ, the block- 
mg of the mgomg cerebrospmal pathw-ays 
with novocam, or the interruption of the 
mgomg sympathetic fibers In each case there 
is a lowenng of the tension or volume of the 
mgomg stimuli along the pam paths of the 
cord Today all of these methods are m use 
for the relief of pain 

May I express my own belief that one can 
educate the bram to perceive as pam mgomg 
stimuh from the viscerosensory nerves which 
are not usually so perceived Let us begin to 
be distrustful of our mterpretation of pain 
manifestations and less sure that what does 
not hurt me, will not hurt my neighbor, that 
what does not hurt today will not hurt tomor- 
row" Let us realize that expected pain m- 
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creases its seventy that continuous or recur 
ring pain may increase its actual perception 
Let us try to understand and through un 
derstanding treat rationally and above all let 
us spare pam by e\ ery means w c can partial 
larly long continued and reiterated pain not 
only out of kmdncss but for its actual 
influence on Uie progress of disease 


Let us scrutinize our methods whether of 
treatment or examination If we can by no 
means avoid causing pam e^pcaally recurring 
pam be very sure that the benefit more than 
balances the evil I submit that a procedure 
which of necessity causes pam particular!) 
reiterated pam is nearly alwa)s wrong 

FAC ScaniGui 
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CHARLES HARRISON FRAZIER 


O N April 19, 1S70, Charles Harrison Frazier was born in Philadelphia His 
father, W W Frazier, had served with honor as captain in the sixth 
Pennsylvania Cavalry during the War of the Rebellion After that war 
he had taken a prominent part in the social and business life of his city PIis 
mother, Harriet hlorgan Harrison, came of a fairily long prominent m civic 
affairs and closely connected in their interests with the University of Penn- 
sylvania 

After graduating from the Episcopal Academy in Philadelphia m 1886 and 
receiving his A B degree from the University of Pennsylvania m 1889, Dr 
Frazier cast about for a career His two elder brothers, George and William, hav- 
ing entered the Franklin Sugar Refining Company with their father, his mother 
insisted that he choose a profession He agreed to enter the medical school of 
the University of Pennsylvania for a year to discover whether or not he found 
medicme sufficiently interestmg to pursue it farther He graduated from the 
medical school in 1892, serving interneships in the University and Episcopal Hos- 
pitals m 1892-94 under Drs J William White and John Ashhurst Since sur- 
gery and surgical pathology mterested him he spent the year 1895 m Germany 
studymg under Virchow and von Bergmann In recognition of this careful train- 
ing, on his return to Philadelphia he was appointed to the surgical staff of the 
University Hospital and to the teaching staff of the medical school In 1901 he 
was appomted professor of climcal surgery and dean of the medical school of the 
University of Pennsylvania During his term of office 1901-1910 important de- 
velopments and changes in the character and purpose of medical education 


appeared His eager and active mind, impressed by his experiences in Germany 
was thoroughly m accord with the more advanced ideas His every' effort was 
directed tow'ard bringing the faculty and their methods of teaching up to the 
newer standards An idea of his activities can be gamed when it is realized that 


in addition to his duties as dean he earned on an active surgical practice and 
established and edited the U niversily of Penns-yhama Medical Magazine 
Through his association with the Philadelphia neurologists, Dr S Weir 
Alitchell, Dr C A Mills, and especially his classmate in the medical school, Dr 
William G Spiller, Dr Frazier soon became mterested in neurological surgerj' In 
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igoo-igoi %\ith Dr Spdleir he showed by cxpcnmental worL on amniais ihal 
preganglionic section of the sensorj toot of the fifth nerve vi as never followed bv 
reg aeration of the root In 1901 he cut the sensory root of the tngem nal n -ve 
for iht relief of pain m tic douloureux Uie first time that his procedure had been 
earned through successfully From this research and clinical observation came 
forth the modern opc rative treatment of major tngcmmal neuralgia In xooj in 
conjunction with Mills deSchwemiU and Weisenbcrg he published a monograph 
on lumors of the Cerebtllum m which he could report 6 cases of subocxipital 
craniectomy with 3 recoveries in 5 instances follovvnng complete or partial re 
moval of the tumor —a much better record than any previously tnbhshed 

While dunng the next 13 years he busied himself with general surgery ncuro 
surgery and thyroid surgery were his partimlar interest In recognition of his 
leadership in neurosurgery he was m 1918 a consultant to the surgeon general m 
charge of the neurosurgical service at Base Hospital No n at Cape May and No 
41 at Fox Hills Staten Island He represented the surgeon general at the Inter 
allied Surgical Conference in Pans in ipro presenting a paper on the results of 
the treatment of injuries to the peripheral nerves 

In 19JJ he was appointed Jo^ Rhea Barton professor of surgery m the Urn 
vtrsvty of Icnnsyt’.ania School of Mcdiane IBs ability as an organixvr was at 
once apparent Within t years he had infused new life imo the department cs 
tabhshed tellowships for the tcadungof young men and ro related properly the 
clinical and research activities 

But surgery by no means held his entire attention In 1910 he established with 
others the social serv ict department in the University Hospital the second pvt 
haps m this country In 1914 be org;anizcd the I ublic f baritica \ssoaation of 
Pennsylvania und gradually developed it mto a slate wide group to the great 
betterment of the care by the state of its handicapped feeble minded insane and 
penal classes And for this impotlanlpubUcworkhc was always wnlUtvg to sacn 
(icc his time and no effort was too great to further its interests 

Many honor- came to him He was a member of the College of 1 hvsicians m 
Philadelphia <4 founder member and president {i92S">9*7) of the Society of 
Clinical Surgery a founder raembet and president (19*2-1923) of the Society of 
Neurological Surgeons a member and president (1928-1929) of the American 
Neurological AsapciaUon a fellow ol the Amcncan College of Surgeons a rocni 
ber of the \mcncan Surpcal Association the \mcrican Society for the Study of 
( Oiler of the Deutsche Akadcmie dcr Naturforschcr and an honorary member 
of the IlnUih \curo Surgical boovty He received the degree of Sc D from the 
University of Icnnsylvania m 1925 and in 1934 "-as eketed a trustee of that 
University 

Dr I nmer was a voluminous writer as over 200 contributions to mcdicaJ 
hlcraturc two monographs and alexvbooVon theSnrgerv oj l/i« S June and 



GR VN r CH VRLES HARRISON FR \ZlEIi 


535 


Cord ttbtify His two outstanding achievements were his development ot the 
surgery of the trigeminal nerve and section of the anterolateral columns ot the 
spinal cord (cordotomy) for relief of pain But his work on the surgery ol 
the pituitary gland and on suture of the recurrent laiyrngtal nerv'e is important 
He w as an indefatigable w orker, a close economizer of his time and efforts Pie 
had an uncann> ability to strip a problem ot its non-essentials and a keen eye for 
the basic tacts Always driving himself, he expected as much from those around 
him although alter he applied the spur he always had just the right words of 
appreciation But he did not suffer fools gladly nor did he have time to waste in 
argument once he had reached his own conclusions Hence those who did not 
know him well found him short and decisive 
But those of us who were privileged to know him well and to work with him for 
a long time entertained a tremendous respect for his judgment and a high regard 
for him as an older companion lour particular attributes stand out his fine 
sense of values, his justice, his geniality and whole-heartedness when oil duty and 
at ease, and his devotion to his family To have as lull and busy a career as he 
did and at the same time never sacrifice his family on the altar of his ambitions 
IS the best possible testimony to his sense of proportion 
In 1901 he married Mary Spnng Gardiner of Albany, New York Mrs Frazier 
died in 1920 Four children are hvnng ilary, now Mrs Richard H Meade, 
Charles Harrison, William Doane, and Nalbro Dr Frazier died at his summer 
home in North Haven, ilaine, July 26, 1936 
For two years he knew the nature of his illness and what he had to face For 
the last S months he w as in constant pain Up to the end he took an active inter- 
est in all his affairs uncomplaming, cheerful, keen He ched as he had lived — 
looking fonvard, always courageous Fr.vncis C GRA^T 
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THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


T he day has long passed u hen one man can write 
a tevtbooL. of neurology and psjchiatry Such 
works are usually compilations, and are often 
strongly pcr\adcd with the musty odor of lamp and 
library Their contents never seem quite alive to 
the reader, but rather give the impreasion that the 
author has dressed up an old corpse with his own 
particular sty le of rhetoric It is, theretore, an event 
when there appears a work on neurology and psychi- 
atry, each topic of which is discussed by a writer 
who has made that subject a special bold of concen- 
tration The result is a document which bristles 
with first hand knowledge and is alive with useful, 
practical ipformation Such a book is volume i\, 
Ni urology and Psychiatry, of The Praclitioiurs’ Li- 
brar\ of iledtctite and Surgery ‘ xVmong the con- 
tributors mav be mentioned Cornwall (pyogenic 
meningitis), Craig (tumors of the spinal cord), 
Critciiley (muscular dystrophies). Globus (malfor- 
mations of the nervous system), Kennedy (head 
injury), Lennot (epilepsy). Feet (neuralgias), Riley 
(migraine), Solomon (neurosyphilis), Yakovlev' (con- 
genital ectodcrnioses), Grant (brain abscess), Bnck- 
ner (multiple sclerosis). Bowman (psychoses due to 
drugs and toxins), Myerson (psychopathology) 
This volume reflects well recent advances and con- 
temporary thought in neurology and psy chiatry and 
should prove useful as a reference book for the 
general practitioner and as a handbook for the 
graduate student Harry A Pvskind 

A SHORT outline discussing the various types 
of tuberculin and their preparation and giving 
detailed instructions in making the various tubercu- 
hn tests will be found in The ftibercuhn Handbook- 
by Sutherland In addition, unusual stress is placed 
on the use of tuberculin in diagnosis 
With due respect to the author’s clinical knowl- 
edge of this subject it will probably be found that 
there is considerable difference of opinion among 
chmcians in this country as to the importance and 
reliability of the tuberculin reaction as an indication 
of clinical tuberculosis 

The book will serve as a handbook for students 
and practitioners, and as such is very well presented 

J K Britton 


T he fifth edition of Herbert French’s i» Iiiiex 
of Dijfereitliaf Diagnosis of Main Syiiiploms^ is 
now available The first edition appeared in 1912 
and the last edition of 192S was reprinted in 1929 
The present volume follows the previous policy ot 
alphabetical arrangement of topics which are dis- 
cussed differentially The present volume of 1145 
pages 13 about 200 pages larger than the edition of 
1920 The chief reason for the gradual enlargement 
is due to the increasing mass of diagnostic points in 
medical literature and due to the addition of more 
illustrations, notably, roentgenograms Many of 
the diagnostic points and methods are of the English 
manner and are not well adapted to modern Vmer- 
ican teaching However, it continues to be a 
splendid volume, crammed with excellent, practical 
material for use in differential diagnosis by the 
student and practitioner M Herdert Bvssis 

I T is very comforting to have a new addition 01 
DuBois’ Metabolism in Hca'tli and Dtstaie,* and 
to find new material of fundamental irapcrtance 
incorporated The chapter on the “Mechanism tf 
the Loss of Heat from the Body” has been entirelv 
reconstructed and the subject of radiation is reported 
m detail This has been required by the work of 
others but actually also by the investigations and 
methods devised by the author and his co-worker, 
J D Hardy The section on standards ot normal 
metaboLsra includes the work of Boothby, Dunn and 
Berkson, which is to be published in 1936 Hence, 
this volume contains the results of the latest and 
most extensive study of metabolic standards which 
has yet been made 

The first division of the book “Metabolism in 
Health” begins with the following subject — history, 
a discussion of the metabolism of carbohy drate, fat 
and protein, a brief review of certain laws of physics 
involved in the operation of metabolism machines, 
a study of the mechanism of heat loss, and the gases 
of the body The second part of the first division is 
particularly valuable to technicians It covers the 
general principles of respiration apparatus ard the 
methods of calculation, the estimation of the surface 
area of the body, factors which influence the normal 


^TDEPSACimOVEES LlBRAEY OF MeDICIKE AND SdECEE\ VoI 
Neusolocy AND Psychiatry ^ew \orL and London D APDleton- 
Century Co , 1936 

’The Tlderc^ HAVonook, By Halljday Sutherland, M D 
London Oxford Um\ersity Press, 1936 


INDEX OF LItFFESLBNTIAL DUGNOSIS OF M\IS SyMFTOMS By 

yanous ■wnters Edited by Herbert French C V O , C B E M A 
M D (Oxon ) FRCP (Lend ) 5th cd Baitimore William Wood 
Co , xoiG 

‘BAS-^MuTABOusii nr Health and Disease By Eusene F Du 
B013, if D 3d ed- Philadelphia Lea ^ Fcbigcr 1936 
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metabolism the selection of normal standards and 
theories concerning basal metabolism The second 
diwsion of the booE co\ ers metabobsm in disease— 
undernutntion o\ernutntion and obesity dabetes 
thyroid disorders adrenal pituitary and gonadal 
conditions diseases of the blood heart and Udneys 
fever disturbances in water metabolism nervous 
disca es This section concludes with a discussion 
of the evaluation of results of basal metabolism 
As has been true of other editions this woiL must 
be the vade mecum of all worLers m the held of 
metaboLc measurement Paul Stass. 

boob Tl e Sptcificity of Ser hgtcai RtaiUont 
^ by Landsteiner is intended cb efly as a reference 
vorL for investigators m immunology It contains 
a review of the fundamental work on tbe chemical 
aspects of immunity earned out by the author and 
his associates supplemented by accounts of other 
studies of serological reagents and reactions There 
IS a wealth of detailed information presented in the 
conasest possible form along with a comprehensive 
bibliography A bnel introduction provides ex 
planationa of elementary concepts and phenomena 
of serology for readers not acquainted with the 
subject Anyone with a suffiaent cbeoucal back 
ground wiU have no dilTculty in following the au 
tbot s account which gives not only a conception of 
basic work m serology but the last word on recent 
developments in the subject Of special mterest to 
physicians are the sections on diSerentiation of blood 
of diSerent ammal species the detection of lodi 
vidual proteins tbe differences in tbe cells oC human 
blood ^oups tbe Forssmao antigens and antibodies 
and the specific carbohydrates of pneumococa and 
other bacteru Uow an L Air 


T>f this 1 ttle book Dclaclimnt of the RtUno 
^ hlarsball does not pretend to discuss the subject 
completely There is no consideration of patbo 
genesis nor even a descnption of clinical types of 
detachment Tbe author is wholly concerned with 
the treatment of detakhment by modem operative 
methods Four types of procedure ate desenbed 
tbe cautery puncture of Gonin the chemical meth 
ods of G ist and Lindner the methods of electro 
coagulation of \\eve and Safar and tbe use of 
electrolysis by Vogt and von Szily The desenp 
tions include practical details observed by the author 
m most of the clinics here the pt cedur s were first 
employed and used by him in his own operations 
I reparat on for the operation is properly em 
phasized the most mportanl part of v Inch is 
localization of the retinal tear usually present This 
IS mapped out in relation to anous landmarks 
and transferred to a chart for use in the operating 
room The charts published by Hamblin for this 
purpose whichseemveryconvement a eiUustnited 
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The auth r feels that the Gonin procedure hich 
most ophthalmologists have abandoned in favor of 
the elMtrocoagulaiion methods possessed ments 
wheb will cause it to be u ed more frequently in 
certain caves especially those v iih a single small 
hole He describes the combinat on of this method 
with sderal coagulat on which was employed by 
Gonm la his later operations He seems to hav e had 
more experience with the Weve Safar method em 
ploying both surface coagulation to the sclera and 
pins t 5 mdlimeCers long which ace inserted in the 
area already coagulated and with which the choroid 
in tbe area of tbe tear is coagulated The impor 
tance of repeated observation of the fundus dunng 
the operation to be sure of the relation of coagulated 
areas to the tear is emphasized We es lo ger 
needles are employed for this purpose v hen neccs 
sary Tbe illustrations showing operativ e results m 
illustrative cases are excellent 

la disaiss ag electrolys s the methods employ ed 
by both Vogt and von Szily are desenbed but tbe 
author has apparently faded to grasp von Szily s 
careful explanation of tbe rationale of his procedure 
From tbe short bibliomphy one m sses some of tbe 
more important articJes by the uthors consulted 
There IS a certain naivety about tbe book which is in 
some wavs refreshing The author is descnbi g 
hat he saw and did with tbe freshness of a ne 
experience The absence of any studied compartso 
between the methods of anv report of comparative 
results and of general conclusions as to the indica 
tions for this or that method in certain types of cases 
nuke It appear doubtful if these experiences have 
yet been completely digested 

Saspou R Ci roan 


TN the I troduction lo Tit Early Diaitom f 
w Uaitgna’l Dtstasi the editor states It is with 
the object of helping tbe general practitioner to 
suspect exclude and diagnose malignant or pre 
maiignant conditions that my colleagues and I have 
compiled this small book The book meets this 
purpose lo an ideal manner 
Five authors highly expenenced in the r peaal 
fclds have compiled this treatise which should be 
come a standard textbook for the early diagnosis of 
mal gnant disease The chapte s on the disgoosis of 
malign nt diseascs of tile bceast tongue mouth and 
lip rectum colon gallbladder bile duct and peere- 
ss stomach skin a d bones by Stanford Cade 
those of the female genital o gans by Malcolm 
Donaldson those of the upper air passages and 
esophagus by Douglas H rmer of the lung and 
mediastinum by Tudor Edwards nd of the urinarv 
system and the male genital o g ns by O er Ward 
are all on tbe same high plane 
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It IS surprising how completelv this book of i6o 
pages covers the field Each chapter is w ritten in an 
individual wav, never schematically nor dogmati- 
cally, according to practical needs and the special 
considerations of the tumors under discussion The 
book stresses the special responsibilities and possi- 
bilities of earlv diagnosis of malignant disease for the 
general practitioner through brief reference to the 
chances of cure in various stages of the disease It 
is concise, complete, and very readable It is correct 
in everj detail and reflects the modern position in all 
questions discussed 

This book should be studied carefully by every 
medical student and practitioner It will then play 
Its very valuable part in improving the conditions 
for the earlj' diagnosis of malignant disease as far as 
this depends on the physician Max Cutler 

I N the introduction to his book,^ which is a fine ex- 
ample of scholarly research, Dr Himes modestly 
explains that “the publication of a medical history 
by a sociologist proceeds from no desire to usurp a 
medical function but rather from a sincere effort to 
contribute some measure of perspective toward the 
understanding of a human problem which, after all 
has implications not alone for medicine but for hu 
man biology, for economics, sociology, jurisprudence, 
and manv other fields of human knowledge and en- 
deavor ’’ To say that he has admirably succeeded 
in this effort sums up the spirit of this review 
It should be emphasized that only the attempts 
to prevent conception are traced in this survey His- 
tones of medicine, in general, have been conspicu- 
ously silent on the subject although evidence is 
offered that contraceptive efforts began several 
thousand years ago The author shows that the 
desire for prevention of pregnancy has been present 
in many societies widely separated in space and 
time This answers the claims that certain propa- 
gandists are responsible for “birth control” espe- 
cially since there is no evidence of any such organized 
propaganda prior to 1822 The author infers, from 
Its universality and antiquity, that anticonception 
“fulfills some fundamental human need It has 
shown great sticking power It has not only sur- 
vived, it has grown increasingly strong ” 

This book consists of the follow'ing parts (i) Con- 
traceptive Technique before the Dawn of Written 
History, (2) Contraceptive Technique in Antiquity' 
(Western World), {3) Contraceptive Techmque in 
Eastern Cultures, (4) Techmque m the West during 
the hliddle A.ges and Early Modern Times, (5) 
Democratization of Techmque since 1800 m Eng- 


land and the United States, (6) Democratization 
and Its Future Effects 

The wealth of collected material is always inter- 
esting and not infrequently amusing The ancient 
Indian suggestion that “Elephant dung mixed with 
honey and placed m the vagina of a woman prevents 
conception” and the old Greek recommendation 
that “The woman should carry as an amulet around 
the anus the tooth of a child or a glass from a marble 
quarry” are diverting 

Speaking of the more bigoted and emotional types 
of opposition from religious bodies, Dr Himes states 
that they are not entitled to a hearing in scientific 
circles both because they are usually uninformed 
and because their assumptions and methods are 
unscientific “It is time that we refused to be 
stampeded and cajoled by Roman metaphy sics ” 

The volume is a very real contnbution to the his- 
tory of medicine and will be indispensable to anyone 
genuinely interested in its subject Johx F will 

A CONCISE and clear summary'^ of the most im- 
portant works that aim to establish facts con- 
cerning the time of ovulation m women, has been 
prepared by Hartman The volume of 200 pages 
with Its graphs and illustrations will provide an 
evening of excellent entertainment, at the end of 
w'hich one will have acquired a better working 
knowledge of the subject In the first nine chap- 
ters Hartman describes the male and female cell of 
reproduction, ovulation, fertilization, and menstrua- 
tion, the remainder of the volume is devoted to the 
time of ovulation All data that have any bearing 
on this phenomenon have been carefully studied by 
the author, his interpretation of the results obtained 
by some other workers differs from theirs The 
following subjects have been considered m their 
relationship to the time of ovulation, namelv, wom- 
an’s introspection, hormone leveE, inspection of 
ovanes, microscopy ot vagina and uterus, fixed 
dates, finding the free eggs, the age ot human em- 
bryos, and the fertile period m monkeys Each sub- 
ject IS discussed briefly and concisely All known 
factors are considered and the ‘ unknown quantity ” 
stressed Hartman believes the Knaus method of 
testing the reactivity of the uterus to pituitnn is 
“the most promising objective method” at hand 
However he points out that this method lacks 
confirmation 

Anymne familiar with Dr Hartman’s unparalleled 
work on reproduction in the monkev will readih 
appreciate the value of this volume 

Chester C Dohcrtv 


'Medi^ Histosy or CoviKACEraos By Norman Himes Pi P 
Medical Foreword fay Robert Latou Diclinsoa, M D FACS Bal 
trniore The Williams and Wilkms Co 1536 


Tiiu: Of Ovulation in Wojiev a Stcd\ os the Fertile Period 
IN THE MENSTRErvL Cacle B> Carl G Hartman Baltimore The 
Vvilliams and ujlkms Co lOjO 
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to be exhibited each morning and afternoon at 
headquarters 

A number of distinguished surgeons from for- 
eign countries are expected to attend the Congress 
m Philadelphia including the folloiving Sir James 
Walton, London, England, William F Shaw, 
Manchester, England, Archibald H Mclndoe, 
London, England, Alexander MacLeiman and 
Archibald Young, Glasgow, Scotland, Josef Hal- 
ban, Vienna, Austria, Paul Clairmont, Zurich, 
Switzerland, Wolfgang Rosenthal, Leipzig, Ger- 
many, F Sauerbruch, Berhn, Germany, and Ro- 
dolfo E Pasman, Buenos Aires, Argentina 

EVENING MEETINGS 

Programs for the five evening sessions are pre- 
sented in the following pages All of these ses- 
sions are to be held in Irvine Hall 
At the presidential meeting on Monday ex'C- 
ning, following the mtroduction of distmguished 
guests from abroad, the retinng president, Dr 
Donald C Balfour, of Rochester, wnlt deliver an 
address which will be follow ed by the mauguration 
of the new officers Dr Eugene H Pool, New 
York, president. Dr Emile F Holman, San Fran- 
cisco, first vice-president. Dr George E Wilson, 
Toronto, second vice-president On the same 
evening the annual College oration on surgeiy^ will 
be delivered by Sir James Walton, of London, 
England, surgeon to the King’s household and 
attendmg surgeon at London Hospital 
Eminent surgeons of the United States and 
Canada and foreign countries w ill present papers 
dealing with surgical subjects of timely import- 
ance at the sessions on Tuesday, Wednesday and 
Thursday exenings These papers xviU be dis- 
cussed by Philadelphia chmcians 
At the convocation on Friday evemng the new 
president. Dr Eugene H Pool, will deliver his 
inaugural address and the Fellowship address wall 
be given by the Honorable Harold M Stephens, 
Associate Justice of the United States Court of 
Appeals for the District of Columbia, one time 
an associate director of the College On this 
exening the 1936 class of mitiates will be receixed 
into Fellowship in the College 

StlRGERX OF THE EYE, EYR, NOSE AND THROAT 

In addition to the extensive schedule of opera- 
tive dimes and demonstrations at the hospitals 
prepared by the subcommittee on ophthalmology 
and otolaryngology, as presented m the followmg 
pages, programs have been prepared for scientific 
sessions on Tuesday and Thursday evemngs m 
the Rose Garden of the Bellevue-Stratford Hotel 
at which papers ot particular interest to those 


surgeons who practice these specialties will be 
presented by visiting surgeons and discussed by 
local clinicians The programs for these evemng 
sessions appear m the foilowang pages 

Otolaryngologists present at the Chnical Con- 
gress are minted to attend a meetmg of the 
Section on Otology of the College of Physidans 
of Philadelphia at the College buildmg at 19 S 
22nd Street on Wednesday evemng at 8 30 Dr 
Wells P Eagleton, of Newark, New Jersey, will 
deliver an address on ‘ Certam Aspects of Surgical 
Meningitis ” A subscription dinner will be held 
at the Rittenhouse Hotel at 645 

FRACTURE SYMPOSIUM 

Under the auspices of the Committee on Frac- 
tures, a sjnnposmm on fractures will be presented 
m the Rose Garden on Tuesday afternoon, m- 
cludmg papers as follows 

Frederic W Bvncroft, HD, New York, Chairman, 
Committee on Fractures, preaiamg 
Fracture of the Upper End of the Femur A New Method 
of Internal Fixation with Adjustable Nails Austin 
T Moore, il D , Columbia, S C 
Fracture Dislocation of Cervical Vertebne Bvsox Sroo- 
KEV, M D , New York 

Fracture of Dorsal and Lumbar Vertebra JEM 
Thousos, M D , Lincoln, Neb 
The Treatment of Some Common Fractures about the 
Elbow in Children Alexander ALacLen'n in', M B , 
C M , L M , Glasgow, Scotland 
Fractures of the Foot (except the 0 » Cains) ilixviN S 
Hen-derson, M D , Rochester, Mmn 
Fracture Work of the Association of American Railroads. 
Roscoe C Webb, M D , ^Iinneapolis 

SYMPOSIUM ON INTIUSTRIAE MEDICIN'E AND 
TRAUM.VTIC SURGERY 

On Wednesday afternoon m the Rose Garden, 
a symposium on mdustnal medicine and trau- 
matic smgery will be presented under the auspices 
of the Committee on Industrial Medicme and 
Traumatic Surgery Papers will be presented as 
follows 

Frederic A Besley, M D , 1 \ aukegan, 111 , Chairman 
Committee on Industnal Medicine and Traumatic 
Surgerj , presiding 

Insurance Companj Relationships and Responsibihties in 
Compensation Insurance A D LtzEN'Bv, JI D , 
Baltimore. 

Treatment ot Abdommal Trauma Arthlr R Metz, 
M D , Chicago 

The General Management ol Injunes JOHxJ Moohhevd, 
M D , New York 

Henna in Industrj John R Nilsson, M D , Omaha, Neb 
Treatment ot Old Traumatic Bon> Deiormities of the Face 
Archibald H. McIndoe, M B , il S , London, Fng- 
lasd 

Proph>lactic and -Active Treatment of Anaerobic ard 
Ylicro aerophibc Infections with Zinc Peroxide. 
Fr-vne L Melen-ey, il D , New Y'ork. 

Reports of Survevs M N Newqlist, M D , and Hveolo 
Earntteaht, M D , Chicago 
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at St Joseph’s Hospit^il b> the Medical Record 
Libnrians of PhiLnltlphia 

'lhurs(li> will be de\oteel to a panel round- 
table discussion of a luge luiniber ot problems 
relating to tlie ictieiUes of the '^e\eral depart- 
menls 

On Fridav the \ isilurs will inspect the hospitals 
of Philadelphia and \ icinvU 

STlTt VND rkO\l\CI\I COillllTTLl-S 

Members of the St ite and Pro\ inci il C\eculn e 
Committees v ill meet w ith oiheers ot the College 
at 5 o’clock on Puesdas afternoon in the Oak 
Room ot Uie Bellee ue-Strattord Ifctcl A ptui 
for the 1937 senes ot sc'Cttonal meetings will be 
presented, together \.ith suggestions for the de- 
sirable grouping ot the states and proeiiices at 
such meetings in succteding vears Because 01 the 
increasing importance of these meetings, 11 is 
urged th it all members of these eoniniitttes be 
present or represented by their chiirman, secre 
larv or counselor 

iiLETiNO or juDiciiKa coMsurrrts 

The Slate ind Proiinci il Judici iry Commitlees 
of the \merican College of Surgeons w ill meet m 
the Oak Room of the Belleeue-Stralford Hotel at 
II 30 A M on Wednesday for the general discus- 
sion of the w ork of these committees and pertinent 
subjects in which the members ot the comniitlces 
will be interested 

A.NSUtt MtEriSG 

The annual meeting of the Goeernors and Fel- 
lows ot the College will convene in the Rose 
Garden ot the Bellevuc-Strattord Hotel at i 30 
o’clock Thursday afternoon Reports on the ac- 
tuities of the College wiU be presented by the 
officers and chairmen of the standing committees, 
to be followed by the election of officers 

MEETING Oi NEW FELLOWS 

Initiates of the class of 1936 will assemble m 
the Rose Garden of the Bellevue-Slratford Hotel 
at 12 noon on Friday for the necessary' instruc- 
tions previous to receivmg Uieir Fellowships 

ILULWAY ILVTES 

To surgeons hving m the western and south- 
western states and western provinces of Canada 
who plan to attend the Chmeal Congress, it is 
suggested they may purchase round-trip tickets 
with a thirty-day return limit to Chicago or St 
Louis on the basis of two cents per mile m each 
direction for transportation m pullman cars, not 


including the pullm ui ch uge At the above gatc- 
wus one-way or round-lnp tickets to Philadel- 
phia will be purcli I'-ed IS best suits the iiuiiv idual s 
plans as no rcilueed rates are in elfeet on the 
e istern to ids How cv er, one may purchase in the 
territory nboye described, roiind-tnp tiekets to 
Philadelphia with a thirty -d i\ return limit offered 
by the railro ids m those st He's and prov inces on 
the b.i'-is of a combm itiou ot the rates authorised 
by the eastern ami western ro ids Xo certilicates 
ire required 

In the territory east ot Chicago and St Louis, 
north of the Ohio and Potomac Rivers, including 
the Xew Lngland StUes, the regular rates ol 
three cents per mile in imllmins and two cents 
per mile in coaches will be m effect 

Complete inlormation as to rates routes and 
stopover privileges may be obUiined from local 
ticket ollice's 

SEEe’IlI TieVIN FJiOil CHICICO TO pmLWElPHLX 
For the convenience 01 those Fellows living m 
the central and western slUes who will attend the 
Congress in Philadelphia, arringements have 
been mule with the Pennsylvania Railroad to 
prov ide a special tram leaving Chicago from the 
Lmon Station, \dams, Jaekson and Canal Streets, 
at 2 50 p m (C S T ) on Sunday , Oetober iS, to 
arrive m Philadelphia at 8 a m (C S P ) on Mon- 
diy The special tram will be composed ot air 
conditioned cars of latest design, including club, 
compartment, observation, standard sleeping and 
dining cars Xo evtra fare will be charged 
Fellow a are urged to make tlieir reservations 
tor this special tram at the earliest possible date, 
making application to Mr G W Grant, Pas- 
senger Representative of the Pennsylvania Rail- 
road, Room 1027, 33 X LaSalle Street, Chicago 

UEADQU VRTERS — TECHNIC VL EMIIBITION 
Clinical Congress headquarters will be estab- 
lished at the Bellevue-Stratlord Hotel, which has 
unusual facilities for accommodating the Con- 
gress The grand ballroom, Garden, Clover and 
Red Rooms and other large rooms on the fust and 
second floors and tlie roof have been reserved for 
scientific sessions and conferences, registration 
and clinic ticket bureaus, bulletin boards, evecu- 
tive oflices, etc Thus, the activities 01 the Con- 
gress will be Centralized under one roof 

The Technical Exhibition will be located in the 
ballroom and adjacent large rooms on the second 
floor The registration and clmic ticket bureaus 
together wath the registration desk will be cen- 
trally located as regards the evhibit rooms, m 
which will be placed the bulletin boards on which 
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PROGRAMS FOR EVENING MEETINGS 

Presidential Meeting — Monday, 8 ij Imiie Hall 

Address of Welcome Henry P Browx, Jr , M D , Philadelptia, Chairman, Committee on Arrangements 
Introduction of Foreign Guests 

Address of Retiring President The Function of the American College of Surgeons Donald C Baleolr, 
]M D , Rochester, ^Minnesota 

Inauguration of Officers President, Eugene H Pool, jM D , New YorL, First Vice-President, Elule 
Holjian, M D , San Francisco, Second Vice-President, George E Wilson, M D , Toronto 
The Treatment of Coronary Sclerosis and Angina Pectoris by Grafting a New Blood Supply to the ocar- 
dium Claude S Beck, M D , Cleveland 

Annual Oration on Surgerj The Formation and Treatment of Calculi in the Biliary Ducts and Gall Bladder 
Sir James Walton, iIS,FRCS,KCYO, London, England 

Tuesday, 8 ly — Inine Hall 

More Conservatism m Cesarean Section Frank W Lynch, M D , San Francisco 

Discussion by P Brooke Bland, M D , and Edward A Schumann, M D , Philadelphia 
Injuries of the Bones and Soft Tissues of the Face \ilray P Bl-iir, M D , St Louis 
Discussion by Robert H I\'y, M D , and Warren B Davis, if D , Philadelphia 
Treatment of Fractures of the Neck of the Femur by Internal Fixation M N Smith-Petersen, 51 D , 
Boston 

Discussion bv John R Moore, M D , and Deforest Willard, M D , Philadelphia 
Fracture Oration The Essential Features of Fractures of the Shoulder George E Wilson, M D , To- 
ronto 

II cdncsday, S ly — Ireine Hall 

Symposium on Intestinal Obstruction 

Rationalizing Treatment in Acute Intestinal Obstruction Owen H Wangensteen, 51 D, 5Im- 
neapolis 

Chronic Intestinal Obstruction Due to Lesions of the Large Boxxel Vepnon C David, 51 D , Chicago 
Discussion by I S Ravdin, 51 D , and Thomas A Shallow, 51 D , Philadelphia 
The Combined Spleen Clinic Results with 5Iedical and Surgical Therapy m Splenopathies Allen 0 
WiOTPLE, 51 D , New York 

Discussion bv Eldridge L Ellason, 51 D , and Edw'ard B Krumbhaae, 51 D , Philadelphia 
The Surgical Treatment of Bronchiectasis IVilliam F Rienhoef, Jr , 51 D , Baltimore 
Discussion by John B Flick, 51 D , and Wilbur E Burnett, 51 D , Philadelphia 


Thursday, S jy — Iranc Hall 

The 5Ian3gement of Se\ ere H\ pertliyroidism Frank H Lahex, 51 D , Boston 

Discussion by George P 5ICLLtR, 51 D , and \V W ayne Babcock, 51 D , Philadelphia 
Transurethral Surgerj, Its Indications, Limitations, and Comphcations Hermon C Bu-mpls Jr 51 D 

Pasadena ’ ’ ’ 

Discussion by Alexander Randall, M D , and David 51 Daxhs, 51 D , Philadelphia 
The Results of WertheinTs Hjsterectomy and Radium in the Treatment of Caremoma of the Ccrvrx 
William Fletcher Shaw , M D , Ch B , F C O G , 5Ianchester, England 
Discussion by Floxd E Keene, 51 D , and Brooke 51 Anspach, 51 D , Philadelphia 

Resection of the Rectosigmoid and Upper Rectum for Cancer, with End-to-End Union J Shelton 
Horsley, 51 D , Richmond 

Discussion b> Damon B Ppeifper, 51 D , and Walter Estell Lee, 51 D , Philadelphia 


C oinocation — Friday, 8 Ij — IrMit Hall 

Invocation 

Presentation of Candidates for Fellowship 
Conferring of Fellow ships The President 
Conferring of Honorary Fellowships The President 

President’s Inaugural Address 5Iedical Education, Past and Present EugeN'eH Pool, 51 D , Ne\ York 
Fellowship Address 5ledical Practice and the Law Harold 51 Stephens, LL B , S J D W ashin^ton 
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Appraising Medical Records Gwentiolen C 
Bryn Mawr, Pa 

Using Medical Records AUrgaeet C isey, Philadelphia 

Composite Character of Aledical Records A^'^■E Hold- 
CRAET, Philadelphia 

Demonstration — Aledical Records Conference Develop 
ing a Aledical Record Consciousness Throughout 
tlie Hospital Conducted by Joseph C DoA>tE, MD, 
Philadelphia 

Thursday, p 30-12 00 — Rose Garden 

Panel Round Table Conference — The Care of the Patient 
V discussion of admmistrative, professional and eco- 
nomic problems os related to hospital service Con- 
ducted by Robert Jollv, Houston, Te\as, R C 
Buerei, JI D , Madison, W is , and M^vECOLit T 
M \cE veuERN, M D , Chicago 

\dministr itioii Lem is N Clvbk, Philadelphia 

Government of Hospital Fred B Glrnerd, Mlentonn, 
Pv 

Hospital \uxiharies AIrs WiixiAit J CioiniER, Phil- 
adelphia 

Medical hlaS Organization S G Davidson, New Haven, 
Conn 

Medic il Staff Conferences H L Sc iiiiiEtt, AI D , Hali- 
fax, Nova Scotia 

Medical Records C W WlLUAiisoN, M D , Chicago 


Clinical Laboratory Sen ice Tr-i^k B Li not, Jr , M D , 
Philadelphia 

X-ray Service W E Ch viiBEREArN, M D , Philadelphia 
Occupational Therapy Helen S Willard, Philadelphia 
Oxygen Therapy Leon H Collins, Jr , M D , Philadel- 
phia 

Thursday, 2 00-3 00 — Xortli Room 

Anesthesia Hilda R S vlohov, R X , Philadelphia 
Pharmacy Service W ilher Krlsen, M D , Philadelphia 
Medical Social Serv ice Alice F Svvtft, Philadelphia 
Pood Service Helen E Gilson, Philadelphia 
Xursmg Service C Ruth Bowes, R X , Philadelphia 
Purchasing James E Shtplev, Philadelphia 
Central Supply Service Elizabeth Burns, R X , Phila- 
delphia 

Housekeeping Doris L Dungav, Camden, X J 
Laundry Henrv R Rodloff, Philadelphia 
Engineering Robert W Given, Philadelphia 
ifamtenance. Harry \V Benjashn, Philadelphix 
Hospital Libraries Perrie Jon-es, St Paul 
Public Relations JI H Eichen-laub, Pittsburgh 

Friday 

Ml opportunity wall be afforded the hospital delegates to 
visit Philadelphia hospitals 


COilMITTEE ON ARRANGEMENTS 


ExccuUie Committee 


IlFNHA P Brown, Jr , Chairman 
Gilson G Em el, Secretary 


rKVNCISlI \PLFR 

DoRornv List Blicuscumidt 
John O Bowlr 

I K I H« 1 SON 

IjRtCFl ILIMINC 
KvrlM IIolser 

Lewis 


Robert H Iva 
H P Leopold 
Ricilvrd H AIridi , Jr 
1 R VNCl SCO MOOAVtRO 
John R AIoore 
L \ Mlllln 
S cHEFFI V 


Hospital RipnsciitatietS 

Mjin„ton Hospital — J Montv o^orv Di vver 
\nicrii an lloapiUl for Disvavva of the Stomach — Herbert 
R lIwvauoiNh 

\mencin Oniolo„ic Hospital — G pokoe AI Dokr,vnci 
B roid Ntrcct Hospital— L vlpf tt H Dickinson 
lirvn Ma vr Hospital — J Stivv vrt Rodman 
C lustnut Hilt Ifo'piLiI— U iLLivvi C Siiti 11 w 
(.liildrvn s Hospital— I RNisT G Williamson 
tooiKT Hos|>itil — I rvin 1 Dfihirt 
D iliuare touiity Hospital — D ukv Hinton 
1 iti-vrikl Mvrev Ho-pu il— 1 novivs J K\ 

! riiikford Ilospiia!— Loi n, D Lnclh th 
G vmuiitovvn Ili>s,)Hal~ W illiam B Svv vltliv 
tiriduiu flo [iital ot Cmver-ity of i’vrnsyivania~W IL 
HIM BvTLN, lilNJVMIN H SltlsTEP, LlTIIlR t 

1*1 II 1 

Hi! Ill mm Ho-pital— H fi in kt P f fopold. H S 

Wi will Nv, Is vNi O Nuio, 

Jv i.u-s Ho pitil— R o'Coe W 11 \n\ 


Jefferson Hospital — E dward J Klopp, Louis H Clerf, 
C E G SlLANNON 
Jewish Hospital — F rank B Block 
K ensington Hospital — E dw vrd \ SaiuaLVN'N 
Lankenau Hospital — D .amon B Pfeiffer 
A lemonal Plospital — B rlce L TiEsayc 
Alethodist Episcopal Hospital — C alvin M Ssivnt 
Aliscncordia Hospital — I k-vncesco AIogavero 
A lount Sinai Hospital — B enjamin Lipsihtz 
X ortheasum Hospital — T Tirner Thomas 
P cnnsAlvama Hospital — W' Estell Lee 
P hiladelphia General Plospital — L K Perglson, Robert 
Hlnter 

Philadelphia Orthopaxlic Hospital — D eForest P Wie 

L.ARD 

Prcsby terian Hospital — J ames B AI ason 
P rotestant Lpiscopal Hospital— R iculard H AIeade, Jr , 
Otto C Hirst, iVndrevv Knoa 
S t Agnes Hospital — J W Br-ansfield 
S t Christophers Hospital — IL arra L Knoa 
S t Joseph’s Ilospila! — \ ekm G Be rdln 
SL I uke s and Children’s Hospital — D esIdfrio Ro-i a > 

St Mary’s Ho-pital — J ames \ Kella 
S t \ mcent’s ilospital — W illi am F AIorklsOn 
S hnnePs Hospital— J ohn R Moori 
S tet-un Ho'pita! — I KFDiRie'K \ Bernte 
Temple UniAersitv Hospital — W W B amock, AI atthfw 
S Lksnfr, W’ I Lillis 

University of PennsvbaniaHo.pita ! — I b K.avt3In,Hirea 
P SCIIENCK, Fhom as B Hallova \v 
W’ est Jersey Homeopathic Ho-inta! — L S H\llin(»a 
W ill-. Hospital— l-RANcis H Adler 
w’onian’s Hospital — M VRi \rlt Slteea 
W oman's Mealical Colle*ee Hospital — S h aith hETTEoMAN 

Women’s Ilonieopatl ic Ilospit d— I Ev cots L HiriU' 


&liRGtR\ G\M-COLO(.\ \\D OBSll-THlCb 


PR£LIMIJ<x\R\ CLINICAL PROGRAM 

GENERAL bURGER\ G\\ECOLOG\ OBSTETRICS ORTHOPEDICS UROLOGY 
NEUROSUkGEK\ SURGICAL rATHOLOCE IJTC 
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TLMPLL UNTVCRSm HOSPn\L 
'Monday 

Chev\lu r Jackson, Chevalier L Jackson and Emilv 
L VvvLoon — 1230 Bronchoscopic clmic 
W Ldr \ro Ch vjiberlain — j Diseases of the respiratory 
tract, C’chibit m \ ray museum 
\Y Ena \rd CnAiiBERL,\LS and Temple Tav— i Hjdro- 
dynimics of the craniovertebral cavity, working 
model 

W Duw'vrd CHAMiirRiArv, CnvRLES L Brown', W 
Dmorv Burnett, Chcvvlikk L Jvckson, Louis 
C oHiN and Robert F Ridpath — 3 Chest confer- 
tnct 

Iawrknce W Smith — 3 Surgical pathological confer- 
ence 

Tuesday 

\V Edward Ch,vmbehlain — 9 Diseases of the cardio- 
vascular system, ethibit in vray museuim 
\\ Edw VRD CiiAMBERtviN and Ti-mple Evv — 9 Hydro- 
dynamics of the craniovertebral cavity, working 
model 

W W/WNK B VBcocK — 9 General surgical clinic 
Tlmpll I ay — 9 Neurosurgical operations 
J How VRD Erick — 9 General surgical clinic 
Loils> CouEK — 10 Artificial pneumothora’i, ambulant 
casts 

J 0 Arnold — ii Intradennal test for pregnancy 
JoiLN O Bowta and staff— 12 Surgical research labora- 
tory 

\V Emory Blunett — i Diseases of the breast 
John R ifooRi— a I ractures, deliberate delajed reduc- 
tion 

W Hirnpy Tiiomvs — 3 Genito urinary clinic 
IkvnkW Konzilmann — 3 Surgical pathological con- 
ference 

Teupli 1 4 Clinical consideration of the epilepsies 

U ediifsi/av 

\\ Edvv VRD CuviiBLRLVlN— 9 Lnccplialography, eshibit 
in \ ray museum 

W I DWVRW CnvMBi RL,\IN and Tlmpll Eay — g Hydro 
dynanurs of the craniovertebral cavity, working 
model 

\\ \\ vYNt B VBCOCK — 9 One stage abdominoperineal 

proctosigmoidectomy with perineal inus 
J Norm vn CoosiBs—g General surgical clinic 
ItMpLi I \N — 9 Conference on neurologieal and ncuro 
-urgical problems, ward rounds 
CiirvviitH L Jvckson and William \ Sw vlm — ii 
(lastroscopy 

\\ 1 MORS Bi iiNYTT — 12 Plastic surgcty climc 
W W WNL Bvbcock and Ciuulls L Brown—i Sur 
gical medical conference 

H VKKV / Hibshv! vn and staff — 3 Proctological open 
lions 

I vwKiNtL W' Smith — 3 Surgical pithological confer- 
ence 

1 ivipi i Eva — 4 Endures of skull and Cerebral trauma 
!U Nj wiiN Grvskin — 1 Inlraderm v! tests lor mah,nanc>, 
pregnancy and tubereulosis 

Thursday 

\\ IDWVKD Cn\MmRL,UN-9 Gastrointestinal and 
getiito urinary tracts, eilubit vn x rav museum 
W 1 DW VKI) CnvJBi RLVIN and Tlmple I vv— 9 Hydro 
dviunucs of cramovertebnl cavity working model 
W W vv N1 u MICIVCK -O t .eneral suPsie il dime 
John 1 1 luou— 9 General sargieil chniv 
1 1 111 Li I vv 9 Vcurosur^ual operation-, rebel of pan 


John O Bovver and staff— ii Surgical research labora- 
tory 

W Emory Burnett— 12 Thoracic surgery clmic 
CiitvvLiER Jackson, Chevauer L J vckson and Emilv 
L Van Loon — 12 50 Bronchoscopic clinic 
Temple Fvv — i Management of convulsive seizures, 
epilepsy 

\V Edward Chamberi-Un— i Biplane fluoroscope espe 
cially adapted for bronchoscopy 
J O Vrnold — 2 Toxemia dime Demonstration of fluid 
balance, methods, case records and results 
John R Moore — 2 Orthopedic clinic Spme, angle point 
fusion, shoulder, posterior glenoid repair for luxation, 
hap, shelf procedure for shallow socket 
\V HersEv Thomas — 3 Gemto-unnary dime 
ErjVnk \V Konzelmann — 3 Surgical pathological con- 
ference 

Temple F vv — 4 Mechanism of headache 
Tnday 

\V Edward Chamberlain — 9 Bone tumors, exnibit m 
x-ray museum 

\V Edvv vrd Ch vmberkvin — 9 Hydrodynamics ol cranio- 
vertebral cavntv, working model 
\V W VVNE B VBCOCK — 9 General surgery 
\V Emorv Burnett — 9 General surgical chnic 
rEVCPLL Eay — 9 Brain and cord tumors 
Jesse O Vrnold and staff — ji Obstetneal operations 
ErvnkC Hammond — 12 Gynecological dime 
Charles L Brown — i Cardiac patients as surgical nsks 
Chevalier J ACKSON and W W vyn-e Babcock — 2 Diver- 
ticulum of the esophagus and hypopharyiLx, one stage 
operation 

L vvvRENCE W' Smith — 3 Surgical pathological conference 
Benjamin Grlsxin — 4 Intradermal tests for malignancy, 
pregnancy and tuberculosis 

\V Edward Chamberi-vin, Chvrles L Brovvn, W 
Emorv Burnett, Chev vlier L Jackson, Loots 
Cojien and R F Ridpvth — 3 Chest conference 

CHESTNUT IHLL HOSPIT VL 
Tucsda\ 

Fkvnkun L Pvvne — 9 Gynecological surgery 
J F McCloskev, j V Lehmvn and J if Euzev — 10 
General surgery' 

Robert Cadmvn — 3 Vllergy in surgical diagnosis 
b K Vlp\ ENtDEH — ^4 Demonstration of unusual x ray 
tilms 

B ednesday 

WiLtivM B Swvrteev, S Dana Weeder and Stephe' 
WooLSTON — 10 General surgery 
Edward V Schumann and Z B Newton— ro 50 Ob- 
stetneal operations. 

TV irsday 

Willi AVI C Sheehan, L H Hercesheimep and Hvss 
Mvv — 10 ly General surgery 
Owen Toland H C Wood and W' Tompm,s— ii Ob- 
stetrical clinic and demonstration ot ea'es 
VLIWNDER R.ANDVLL, FREDERICK SciiOflFLD and FpaN,- 
M vSsiNiso — 2 Genito unnary surgery 
JOSEPHLS r Ullon, Idward McClosk'v and rR.ANs 
M R-VMsEA— 3 Symposium on surgical fa lures 

Fr 

t Rvj,crs C Gilvnt — 9 Neurosargery 
Staff 10 ,0 Presentation of cise-s shovin., intcresti’'., 
bone lesions m traum-itic surgery 
Edvv ARD F CossON — i jO Dcmato!oj,iral elnic, sk'n 
It-ions HI surgery 
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CLINICAL CONGRESS OF IHE AMERICAN COLLEGE OF SURGEONS 


PH 1 L\DELPHLV GENER VL HOSPITA.L 
Monday 

II R Owen — 130 General surgical operations 
T uesday 

\\ ILW \1I r iloORE— 9 Treatment of bronchiectasis and 
pulmonary suppuration 

Henry S Rcth and staff— 9 Cyclopropane in thoracic 
surgery 

L D Enclerth— Q General surgical operations 
M P W AROtUTH — 9 General surgical operations 
C A Behney— 10 Treatment of g>nccological cancer 
I S HNELEsKr— ir Preparation of intravenous solutions 
and trae s, demonstration 

Richard Meade — ii Alanagement of pulmonary tuber- 
culosis by means of artificial pncumothora\ and allied 
operations 

Edw ard a Schuaian'N and staff — i Gynecological clinic 
Moses Behrend — 2 Thoracic surgery 

B ednesday 

Henry S Rctii and staff — 9 Trends m anesthetic 
methods at Philadelphia General Hospital 
P \ McC ARTitY and associates — 9 General surgery 
\\ \V YY'NF B AncocK — 9 Surgical diagnostic chmc 
John Bower and associates — g T reatraent of spreading 
peritonitis complicating acute perforatiY e appendicitis, 
use of con\alescent serum and perfnnges antitoAin 
I S IInlleski — ir Preparation of intravenous solutions 
and trajs, demonstration 

I H Clerf— I Diagnosis and treatment procedures for 
intra oral cancer 

Staff — I S> mposium on surgical management of diabetics 
I D\\ YRD S Dillon The pre- and postoperative met- 
abolic care of diabetic gangrene E L Lliyson 
S urger> of diabetic gangrene with demonstration of 
thigh amputation V ^^lRS.\Y U right Postopera- 
tive surgical complications of diabetic gangrene 
1 DW YRD S Dillon and \\ \\ yllace Dyer Surgicil 
care of diabetic gangrene, motion pictures, vv ird 
rounds 

\\ G Elyilr and L D 1 rcscoln — 3 Fractured hips 
T!iiirsda\ 

Teiipli F yy — 0 Xeurosurgeo 

Henry S Rlth and stall — 9 Choice of anesthetic agents 
md methods 

L D Lni LERTil — 9 General surgical operations 
M P W YRYILTII— 9 General surgicil operations 
J C Howfll — 9 Breast caneir 
1 b Hneiij,ki— I t Preparation of intrav cnous solutions 
and tra\-s, demonstration 

Joseph M ycI yrl.ynd ind stall — i Tumor clinic — general 
tliseussion of management, tre itmeiit and diagnosis 
of various tapes 01 mali„nint diseases 
W 11 Mycrinniy — 2 Uro'o„ieal operitions, demonstra- 
tion of cases. 

jolts D Reisi — 2 Plastic md oral surgery 
I rsda-i 

J C lIowUL-g Circer operations 
P \ M YcC YKTiiY md associates — 9 General Surg cal 
oper itioils 

Henry S Ki Til and staff — 9 Pre ai’esthetie sedation 
ti Myson \srLtY — 0 InciMons for acute ippendieilis 
W 1 YioKY BiRNiTT— 10 burgicil disciscs of tlie mam- 
mirv gland 

1 S Hmj.Lsei — it Preparaliru 01 intravenous solutions 

tnd traj-, demonstration 

B P WiDYiYNN 2 leelmnil procedures 01 a ’■ av ana 
radium Lneripj 


h-ahnemann hospital 

Tuesday 

Albert Mutch and H D I afferty— 9 Obstetrical 
demonstrations 

Eyre B Craig and staff— g Surgery and radium in 
uterine cancer, postoperatiY e results 
L T \SHCIGAFT, \V C Hunsicker and staff — 9 Oper- 
ative clinic Nephrostomy, prostatectomy, trmsure- 
thral resection, CaulL-McCarthy punch, demonstra- 
tion of sacrocaudal block, choice of anesthetics m 
urological surgery Presentation ot cases of renal 
pathology, pyelographic studies, \esical neoplasms, 
results of radiation and endovesical therapy presen- 
tation of cases, urograms and cystograms, a resume 
of experimental studies in cortical representation of 
vesical function, illustrated, demonstration of patlio- 
logical specimens 

\ B Webster — g Fracture clinic 
11 ednesday 

John E J yues, Jr and N F P yxson — g Obstetrical 
operations 

G A Van Eennep — 2 General surgery’, motion picture 
demonstration 

Thursday 

W M Sylvis — 9 General surgery 
E YRL B Cr yig and staff — g Internal pclv ic re!a\ation 
Phomas L Doyle — 9 30 Plastic surgery 
John Brooke — 2 Orthopedic clinic 

Friday 

G A V YN Lennti’ — 9 General surgery 

Leon Clemher and R R G ytes — 0 Obstetrical clinic 

J M Schofield — 2 Diseases of the rectum 

Days to be at nounced 

Willi YH Kistler Gistric pathology, demonstration of 
the W'olf-bchundler flexible oWstroscope 

ST AGNES HOSPITAL 

Moiidav 

W H Hyinfs — 12 jO Gemto-urinary surgery 

T uesday 

C C Mckphy — 9 General surgery 
J A McGlinn and W' B Hyrer — 9 Gynecology 
II Syncmeistfr W SusSjIYN and A' 1 Aoshidy — g 
Obstetrical clinic 

1! cdi isday 

J W BrynsField— q General surgery 
G M Dorrance — 9 Plast’e surgery 
L AYtRFrrandW^ Sess\t\N — q Gynecologv 
II bANcvEisTER W B Hyrer and A 1 Aosiuoy— 9 
Ob-,tetrical chmc 

W H Hyinls — . Genitourinary surgery 

Th irsdas 

V P Keeg yn— 9 General surgery 
J V McGlinn — 0 Gynecology’ 

H SvNGUEisTiR, W B IIyrep U Ses5R.YN and a I 
AosHidy — 9 Obstelrieal clmie 

/ nda\ 

G M DoRR.,Nci and J W Bsynsfiiid — 9 (leneral 
surgery 

J V M( Gunn and I VY-RFTr — 9 Gyreco'ogv 
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COOPER HOSPITVL 
Tuesda\ 

B r Buzby and Dk Carlvnder— 9 Orthopedic opera- 
UOIIS 

T B LtEandG E Wlst—q G> nccological operations 

P M Mcckvy, a S Ross, E W Sh-uer ind I E 
Deibert — 10 General surgerj 
R S Gtiios— 10 Fracture clinic, demonstration of cases 
\ B Davis,! Huiris Umjerwood, Luvrlnce Glovir 
and Georce B Geriiis— ii 30 Prenatal clinic, 
demonstration of obstetrical cases 
A H CippiNCOrr, D I Bi ntley, Jk and R U Betan- 
court — 2 Urology 

1 ! tdnada', 

P M Mpcryy, \ S Ross I \V Siisffr and I L 
DiiBiRT-— 9 General surgtrj 
\ B D \\ IS and st iff — 9 Obstetrical clinic 

lliursda% 

B I BeznYandDR C\rl\\dlk — g Orthopedic opera- 
tions 

1 B lEEandG I \\ rsT— 9 Gjnecologica! operations 
1 * M Mecr AY and staff — 10 General surgery 
A B Dims,! EIvkpis Unucruood, Lab rince Glover 
and Giougc B GERltts— ti 30 Prenatal dime, 
demonstration of obstetrical cases 
\ B UvAls — 2 Obstetrical operations 

Friday 

Staff— 9 General surgery, operate i and dry chnic 
PEN’\SyLV\XI\ HOSPIi VL 
Tuesday 

W E Lei and staff — 9 General surgery 
DEI \KLF\ r M McMillan and \\ D Stroid — g 
Medical aspects of surgical problems 
J O Bowie— 2 burgical pathological conference 
LionHiraIan — 2 Urological clinic 

II ednesday 

I J Kloi p and staff — g Geiieril surgery 
G t- DiNCANandB B ReglsTek — i) Medical aspects 
of sur„ie il problems 

Thursday 

W I In md staff — q Cicniril surgery 
D E 1 AiiLiA, 1 M McMillan and \\ D Stroid — 9 
Medical ispects of surgical problems 
lioN Hirman— . L roUigic il clinic 
J O Bowl K — 2 Surgic d pathologic d conference 
Ur Caaiikon — 2 MauUary surgic d dime 

Fr (lav 

I J Ki-iup and staff — 0 Coniral surKcrv 
R If Kni STIR and (» t* Di ni an — 9 Medical ispects 
of 6ur,,.cal jiroblenis 

SflRlM RS’ JIOSPU \E 
Il cdnr^Jjy 

John R Motin — 9 Congemt d hip dislocations, method 
of nduetum impluetil m children bet i<.eli a„os of 4 
iiid 12 A ravN 1 intern slide's and case illustrations 
toneeiutal cluh leit. llohe melhod of treatment 
lanteni duK, a d rise illu-tratioiis \rthrode-s of 
ll.e shoulder iwsteritir appro ich ard posterog'eno d 
npur lor pistenor shm Ider 1 ixat ein 


Sr LUKE'S A\D CHILDREN’S HOSPIEVL 
T iiesday 

D Roalan, R \\ Larfr, H K Roessler and staff— 9 
Thyroid clinic, general surgical operations 

E \ lALFR — Q fnesthesia, demonstrations 

Warren C Mercir— 9 Gynecological and obstetncal 
clinic 

Dry clinic — 2 

E W' Robertson Jhe heart and vascular system in 
relation to abdominal surgery with special reference 
to gall-bladder surgery 

D W Kramer Diseases in metabolism in relation to 
surgery’ 

S L luAtERMAN Recognition of postoperative pulmonary 
complications 

Wednesday 

L Utrett and staff— g Obstetrical and gynecological 
operations 

L E Milliren — 9 Renal lithiasis in which renal svm- 
pathectomy has been done or might be done to pre- 
vent recurrence of stones 

Thursday 

\ W Haaimer, S Hvndcocr and E H Dench — q 
General surgical operations 

WiLLtAAiC HinsIcrer, Sr and staff — 0 Genito unn iry 
clinic 

Frida \ 

J \ Broore and staff — 9 Orthopedic operations and 
demonstration of cases 

UOMW’S MEDICAL COLLEGE HOSPITVL 
T iicsday 

J S Rodilan and Associates — : i General surgery 
Thursday 

Lida Stew art Cocill and Constance Volr — 9 Post- 
natal clinic 

Helin M Vncellcci — 9 Treatment 01 trichomonas 

Aagmihs 

I AITH ! Frri Ri! AN — lo Postirradiation lesions of urinary 
tract 

Lida Steav art Corn l— 1 1 W ard i alLs w ith demonstra- 
tion of interesling cases 

M ARC AKi T Sn RCts and Ileanor B alph— ii Stenlitv 
clinic Tubal insuufalion and lipiodol injections 

Ann Gray Taaeor — i Prenatal dime 

Catherine Macparlane and Eaith Eetterh-an — 2 
Gynecological operations 

CATItERINE MaCFARLANI and \lRCrNIA RllEt BA — 3^0 
Treatment of dyslunctional uterine hleading 

WOMLN S HOMEOPfTinC HOSPITAL 
T Hcsda y 

E L Hi ruFs — 9 Gynecologic i! clime 

B 1 Biseot — 1 Oh'tetncal dime 

J R Rocihsthr — 2 Sur.,ical dime 

I! edi esda .■ 

K W Larfr — i Surgical dime 
Tt irWar 

Laavrince Golubachlr— 2 I’roetology 
FrJ , 

W C Mt„c. a — 0 GAneco'o^ical clinic 
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\MERIC\N HOSPITVL FOR DISEVSLS 
or THE STOM VCH 
T lesday 

II R IIvw THORNE, W W 0 \KS and I* H Xei.se— 9 
Gtneral surgical operations 

I A MiNTzandS \ Eger— 9 General surgery 

L r AIiluken— a Surgical treatment of h>dronephrosib 

Wediwiday 

II R HwtTStORsE \\ \V 0 \KS and 1 * H Xeesf— q 

General surgical operations 
\ A Lecin’e — It General surgical operations 

Thursday 

I A M VNTZ Tnd S V Eger— 9 General surger> 

T \ Grico — II Vkxander I'fannenstiel operation for 

rctroecrsion, interposition operation 

r nday 

H R HiiiTiioRNE, W W Oars and R H X’lese — 9 
General surgic d operations 
V V Llcine — ir General surgical operations 

ST M VRY’S HOSPIT VL 
Tuesday 

] VMES \ Kellt— 0 Surgical clinic 
Hinrv K SttLius — 9 Surgical clinic 
UiLLiutl MoRHibON— 10 30 G) necological clinic 
Li o J Wo;cza n'ski — 10 30 Gj necological clinic 

irri/jicjifuv 

\RTiaH P Klegis— 9 Surgical clinic 
Jobi I’ll loLtND— 9 Gynecological dime 
Edu iRD \ U i isb — 10 to Surgical clinic 
J J Cinch. MO — 1030 Surgical clinic 

Th irsday 

WiuuiiJ Ui IN— 9 Surgical clinic 
P \ McCirthi — 9 Surgical dime 

r rida \ 

lli-NKN K Sni-iib— 9 Surgical dime 
11 \ W iLbH— 9 Surgical dime 
John (, SinoL — lo to Surgical clinic 
WiLUwiJ W vibii Jr — 10 jO Surgical dime 

MOUXT SIN \I HOSPIT \L 

1/(0 (/ill 

\I UeiiHiNU— 1 I3 General burgical operations 
T 

I I 1 LlisoN— 1) (.eneral surgicil operations 

II I 11 bill TZ — o tiemral •'Ur^ic.il operations 
M Mimhit— I ,0 Ero!o„ital operations 

11 edi t-sda / 

(. M \/l K o Ginecologu ll opcralions 
M Coorikmin . I irthopedie sunken 

Tl ir^Ja , 

11 M INN - 1 ) (■ineei)!o„tcil oiKntions 
^l^stHIr^l ^o Erolo,., eal surgery 

TrJ \ 

tl lU'!HTZ-o (’ineril siir^ici! operatioiiN 
M Hlhiinu — 1 ly tdiienl sur..en 


JEWISH HOSPITxVL 

Holiday 

S Rubinsoiin — 2 Proctology 
I C Hammond — 4 Gymecology 

Tuesday 

J B Lomnes — 9 Urological operations 
M Behrend — 9 General surgery 
W H Teller — 2 General surgery 

II edntsday 

1 B Bloce— 9 General surgery 
M Behrend — 2 General surgery 

Thursday 

C J St iMM — 9 Gy necology and obstetnes 
r B Block — 2 General surgery 

Tnday 

R Goldsmith — g General surgery 
\ AI Rechtm in — 9 Orthopedic surgery 
W H Teller — 2 General surgery 

LVXkEXUU HOSPITVL 

Uoitdav 

W H M \CiviNNi,\~2 Urological operations 

Tuesday 

D B Pfeiffer, J M Dlwfr and Edii ird Boarz— 9 
General surgeo, operations and demonstration ot 
cases 

II eduesdas 

0 P Mlller, G C Eni el ILiNb M vy and Josfph 

Kfezel — 9 General surgery, operations and demon- 
strations 

TS iirsday 

D B PiEiFFFR J M Df iiFP and Cdii iPD Bortz — 9 
General surgery, operations and demonstration ot 
cases 

Frida > 

G P Ml LLEK G C Encel IEi s M it and JosFph 
Rfezel — 9 General surgery, operations and demon- 
strations 

VBINGIOX HOSPITVL 

11 idnesda\ 

Vllmnder Kind ill — 9 Urological operations 
U B PtEIFflR, C SMYrilE, J \\ li-ltRING, I IloiKLN, 
J M Di ULR, Ciorci M Pilpsol and Dp Lij.in 
— 2 General surgical dime, operations ind den un- 
slralion 01 cases 

Trtda 

WltlLIM M SlLVIs, CEtKENC- ScHOLLENU K LP (j 
lUiRLiN VVeles and Dr 1 im.in — ly t.eneral sjr- 
fical elimc operations and demonstration ot cases 

1 K-iNcoib Hlciils — 2 Gi r(.coIngical dime 

DELVU VRE COeXTV HOSPITVL 
Da\s lo PC 1.1 1 a tl < 1 

DatAi Hinion and EiNn Rin^in General suro ea' 
operations 

Clifford 1 > Ull and J V IllsO, Gyre-colo^na! 
clinic 
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SURGER’i GYNECOLOGY AND OBSTETRICS 


F1T2CER.\LD \ILRC\ IlOSPITVL 
T id y 

J \ kFLivaiulT J R\a — 9 Gen Isurgety 

W B IIasxr — G>necoIogy 

11 a/ </ V 

It R BEmAN and \ Burae— 9 G I surgery 

J Missett— G>n c I gy 

Th i 3 

J \ Ktu-v and T J R» s — g Ge I urgery 

J McGlinv— C>n-c 1 g> 
h d y 

B R B LTRAN and \ IlLKaL — 9 Gen I su gcry 

W B II 8LS— Oi < I gj 

CHILDKPN S HOSPIXa 
T ifsdtiy 

Ors-^ux W j© Veil pp* d citi* n chiUttft 

Jl e Nicuolso — O ihopedc probl m 
TM Id y 

\\ P Lee and Feed Roubins— S rgKai p bt m m 
ch Idre 


WrST JERSeV IIOMLOPVTinC IlOSPITVL 
Tidy 

n Webixi Jack a J Stair— e Gen ral rgcalcinc 
n d y 

II U SLEyjACRa (1 tail— e G erals cal I ic 
C P IIaOLEY od tO— ojo Gynecol g cal <1 nc 

IIROVD STREET IlOSPITVL 
II rd d y 

Wasbev C Mescfb nd tail — 3 G> c I gcaJ b ic 
F id y 

EK a d C 3 — 9 Ob l Uical cl c 


FRVNKFORD IlOSPITVL 
T sday 

Loiis D C CLE Tii — 9 C rg cal cl n 
VViLUAM E I A»k£— 0 G> -clgialclnc 
CeoKce C IIav a nd assoc ics— j OUi irc 1 ca<«. 

II rf d y 

Ratm VV I^RRY a d Benjauiv II CiiASDtrE— 9 S r 
g c 1 cl o c 

n d 3 

C F Nassau— ^ Surg cal rim c 


Lot IS D I cLEani Be-jauivII Cuasdlef and Ralfft 
VV Li y— 9 F tu e d m t aii ti 

STLTSOV IIOSPITVI 
T d y 

F V Botoe j I! Masov d J ns Wolf — 9 ( c rnl 
surg r> U u sc I the Ui> J 
lied d y 

STEpnE. F Tbacv— 9 CN cc I g al I IC 
UiiUAU T I Lus— I G ral gery 
Ca L F Ro JO— I \ ray lin c 
F idiiy 

SiEPBEs L T» CY— 9 C> c 1 g cal I e 
KLSSISOTOV IlOSPITVL 
n d y 

EDWAEP V Sc ILitA. N W au M I 1 ABkE V VV VOEC 
U J \ \ItSSLTT I S U FlVnE /US T 
dFJKO'Vcl— Gycclg 1 dbll 
t<cal I ct. 

ST CHRISTOPHERS HOSriTVL 
11 d d y 

llAii L k^ox Jon WoL d L M I lf b rg ry 
I th lilhuod 

I \ VkS INSTITUTI 
II d eid y 

at CE C «ns- 0 1 i. ry 


C Me* 


K II III nd Laui 
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SURGERY OF THE EYE, E\R, NOSE, \ND THROAT 


iiospn VL or university or pexnsvlvvntv wtlls hospital 


]{oiiday 

Gmiui^M CovTEh and stair— 2 Otolaryngological op- 
erations 

IIoRtcL Williams— 2 Otolaryngological operations 
T uesday 

C, vmuLL Tucker— g Bronchoscopic clinic 
(iIorccM Coatls and stall— 2 Demonstration of olo- 
laryngological cases and conlerence 
1 B Hollou w and slail— 2 Ophthalmological surgery 
\ G iLWLLi— 2 Ophthalmological surgery 
\i 1 RLD Cow \\ — 2 Opthalmological surgery 
W iLtRi D I R\ — 2 Ophthalmological surgery 
I’ J Honts— 2 15 Roentgenology 
j \MhS A B tnmtT — 2 30 Otolaryngological clinic 
IloRtcr Willi VMS — 3 Otolarj ngological clinic 

11 ednesday 

OsetR V Bitson — 10 Otolaryngological clinic demon- 
sir ition of anatomical and dissection material 
1 R Cl VRK and associates — 2 Microscopic demonstra- 
tion of tissue reactions folloiung surgical injury, etc , 
as seen in transparent chambers installed in a rabbit’s 
t ir 

(iLORi b M Comes and staff— 2 Otolar>ngologtcal 
operations 

L H CtMPntLL— 2 Otolar>ngological operations 
Tliursdiiv 

CiuiRiFL Tucker — a Bronchoscopic clinic 
1 B ItoLLOU \Y and staff — 2 Ophthalmological clinic 
W iLirtD r rs — 2 Oplithalmologieal operations and dem- 
oiistrition of cases 

\ I 1 EwtLi — 2 Ophthalmological operations and dem- 
onstration of cases 

\iiRtD Coil IS — 2 Ophthalmological operations and 
demonstration ol cases 

(.irvKci M Co \Tss and staff — 2 Otolarj ngolooical con- 
fe rence 

1 P I’lsotKCRiss — 2 Neoplasms of paranasal Sinuses 
Kill M Houslr — 2 jO 1 he comnioii cold 
Rkuiku \ Kern — 3 Nasal sur^erj in allergic india id 
uaK 

I ini iRU If CiMPliELl — J ,0 Status Ijmphatleus 
H P bciiLMK— 4 Chronic phaiyngeal infections 


Trn/jv 

t.ioMi M CotTis iiid staff— 2 Otolar>n„ological 

ojii rations 

Kiri \f Hnistk — . Otol irj n„olo„ic il operations 
I B IIoi Lon 11 ind staff — 2 OphtlialinolOoical surgerj 
mil demonslrilion of t ises 
WiiiKH) 1 Ki —2 tiphth ilmological dime 
\i 11 1 11 ( o 1 IN — 2 Ophth ilmoUvical elinic 
\ (■ 1 1111 II — 2 Opiitli ilino!o„ie il clinic 


\ 

1 


wusr ji Rsi\ uoMiominc hosph \e 

I/eiio' 11 

M K M lU)' Is ind is-oeiate — . I tphthalmohvical 
e linie 

II idi erd 1 

K UiLLiv 1 1! iiul sUlf— 2 Ololanii^olusieil clinic 


Monday 

Frank C Parker — 2 Operations 
Thomas \ O’Brien — 2 Drj' clmic 

Tuesday 

Staff — 9 Drj clinic 

VnRED Con AN Sht lamp technique 
Milton J Griscom Unusual eNtemal diseases 
Edmlnd B Spaeth Plastic surgery of the eyelids 
Leighton T Appleman Testing for phorias 
W ALTER I Lillie The locahzmg talue 01 usual 
held changes 

FiLiNcis H Idler — i Operations 
It ednesday 

Staff — Q Dry clinic 

Vlered Con AM Sht lamp technique 
Milton J Griscom Unusual eatemal diseases 
Edmund B Sp aeth Plastic surgery of the et ehds 
Leighton F Applem in Testing for phonas 
CiliRLES R Heed Fundus diagnosis 
W ALTER I Lillie The localtzmg \alue of visual 
held changes 

Thomas \ O’Erien — 2 Dry clinic 
FieankC Parker — 4 Operations 

Thursday 

1 H Idler — i Operations 

Triday 

ThoM/IS \ O’Brien — 2 Operations 
r C Parker — 2 30 Operations 

GR \DU VTO HOSPIT IL OF UNI\ LRSITV 
or PENNSVLVANII 

Monday 

Ralph Bctler William C Wood, IIvrra \ Schatz 
and stall — 2 Rhinolary ngological clmic, operations 
and demonstration of cases 

W \lti-k Rooerts, Henry OiNTtNEis-s and staff — 2 Oto- 
logical clinic, operations and motion picture dem- 
onstration 

7 lisdaj 

GLORGE M CoiTFS, BlnjimIN H SlIUsirR if \ ILFN- 
TlNE Miliir and staff — . Otological elimc, opera- 
tions and demonstration of cases 
Gfoki i \f CovTts SamlilR bkiLLERN, Jr , Herman 
B Coil*- N and Roixeo V I uongo — 2 Rhitiolaryaigo- 
logical clime, operations and demonstration 01 c-ses 
Blnjiuin H Siustek Herman B Slotkin, Martin 
Steimifpo and \liiert 1 Mohico i — 2 Neuro- 
otulogieal evaminalions 

11 cJi tsda 

t,LORi E B Wood Sima 1 l Com n. Pun ip Sioi t, I r ini. 
O Hi nukicnson, Gi URGE 1 Johnson and staff — 2 
Ololarvn„o!o„!CaI dime nasal plastic sur„er\ 

I tTUFH C Pi Tts. — . jO fiphlhalmological operitioas. 

CIULDRLN’S HOSPIT \L 
D Vs /J be ai J o oi td 
V I x-V 1 LL Ophll almo i>,icd sur^^cy 


SURGER\ G\NECOLOC\ AiND OBSTETRICS 


TEMPLE i;m\crsit\ hospit\l 

J/ I day 

Ci EVAUE8 J\ckso\ Ciin I ER L Jaclaov anj ]■ UIE> 
L\vLo — joBnhic pie 1 n c 
Rob rt F Kipeatii— j R d cai fro tal pc a( ii 
M ALTER I Lillie a J staff — 3 Ophthalm Ioq 

T dy 

Robert F Kidp»tk — j *^ph nod p oW m 
ClI NALER JaCEMI CHE UF L J CESON 9 d \\ 
Uavnf B bc ck — Ca cerof tb I of» 

Matthe V p 1 8 s "er — Otol g ca! p an in der 
C WApt f t*C S 

1W r d > 

Mattiie; ■; 1 SNEB— I lati e me t and d m I 
f J gul r ] gallon n t m cal xpl n t a III 

iilu trat ns 

Ro EST y Rrpp Ta— J 'N i e produce n 
Tl d ) 

China UBjAcvv Cit u L Jacrsov nd Emu 


Ko PKT F Ri rarn— a Cald II L p ni o 
Mat »z« S E sner~ 30 Oc lo It 
\\ ALTER I Lit IE — 3 ophthalm I g> 

r tdty 

Saultl B C t n ay I r l M ers Siuov B u 
bRAVt L I LLVII E d lIiatcH Kaciius— 

D mn at at n f a d m ter n<i It d agn si c 
pu cl r lai alue f t n ng f L 
RosirtI Rid ATI— S I 1 ! 

Mattiibi S t ss a d j d p \Ii cm t — 1 30 Oi 
I Id c 

n FCERSOV KOSPtTU. 


PHlMDtLPJlIV. GLNCRAf HOSPITAL 
df d y 

IICRBCRT M foPPARD— Ot l4r>tlS i gSWl 1 ^ 
T fsdjy 

Be /auiv 11 tiiuSTER— L rj-ngeal tube e I 
U ed i d y 

Loos II CtERf— J M ag m nt f c cm ma f 
1 >tu 

n d V 

RobebtJ IIdnter— Ololarj glogcl I 
Fid y 

Daaiq \ III t — Otolam logic 1 c n c 
ST JOSEPHS HOSPIT\L 
M d y 

Trthlr Hricle — Oi 1 rjng ! gy 
T i V 

Corneucs T McCartii - Otol r> g 1 g> 

II d fdijy 

PocEarL Djctaov— a Oi larj g lo 
Tl d V 

TflosiAS \ O Bb s — Ophth Im 1 g) 

F i I 


T Id y 

H H Lo — 0 N se a d ih t p U n 
Lo 1 II Cll r— N 'e nd th t dour 
OiA Lf L ( ‘•II N o\-r E) p t 
IW d V 

\ TIN T Suit i— o N » nd th at p lat 
Lo H C e Ot i « al cI n c 

Tf sdjy 

\ ] \\ L - 0 N nd ih at p I s 

Loi t 11 Cl R — ^ th t d t nchosc p 

' F d 

Lo H C T~ F cin 
Cm 1 O su NO -I L» I t 

rC^^S^LV VM\ HOSPITLL 
r d 

CtSTi C b -X d t fl- Ot ! i>-ng I g al pc l 
dd m n l I n f m 
F I 

( s r C r s d tad— Oi laryn I I prrat • 


HSIINCMX % nnSPIT\L 

T dy 

11 S UcAATR d t ff— Ot 1 rjng I gc I I e 
II if rd 

II S AN'S d wfT— Ot 1 o 1 g cal 1 me 

r/ d 

n S Uea -c nd lafl- Ot 1 rt j. I g I I 


Fra fc O N cl — J Opnth Im 1 g c 1 p al 

VMFRieW HOSPITW lOR Dlsrvsl'! 
OF THE STOMACH 


F d 

N sc nd ih t pe I 


ORW MVWR IIOSIITAL 


St II— Otol rsn 1 t 

11 

Slafi— Ol^tl Im 1 
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CLINICAL COXGRESb OF THE 

MOUNT SIN\I nOSPIT\L 
Mondav 

M Ersner— 2 30 Otolaryngological clmtc 
Tuesday 

D IlEblK~2 Otolaryngological dime 
II ednesday 

O Tlcker — 9 Bronchoscopic dime 
M Wfinsttin — 2 Otolar> nsdos'cal dime 
BIB \ER — 5 Eye operations 

Thursday 

M Ersner — 2 jO Otolaryngological dime 
V Barlow — 4 Eye operations 

Friday 

D Hlsik — 2 Otolaiyngologieal dime 

PROTEST VNT EPISCOP\L nOSPIT\E 
Monday 

J \ Bertolet and staff — 2 Noae, throat and sinus 
surgery 

K \ kespER — 4 \natQray Qt the nasal aceessory sinuses 
Tuesday 

Nelson M BRtNKERnoFE — 2 Ophthalmological dime 
Thursday 

Otto C Hirst and stall — 2 Nose, throat and sinus 
surgery, relocation of the triangular cartilage 
Nilson M Brinklriiofi — 2 Ophthalmological dime 

Da\s to be ouiiouuccd 
\npri w Kno\ Ophthalmological clinic 

COOPER HOSPIT VL 
1/0/ day 

J S SiiirsiiN ind staff — 2 Lye surgery 
T uesdas 

O R Klim— 2 Posloperatiie acute and chronic frontal 
sinu-.iti'. 

II cducsda\ 

O R kiiM 1 B Hirst and J P Brlnmn— 2 Nose 
incl throat sur5,tn 

Thurida\ 

A M Iluili — . Otolar\n„olot,ical operations 

hi \GNLS IIOSPir\E 
Mondav 

G 1 J Krna— 4 Eyeehme 
T icsda . 

I D NijiuiNaml \ \ b Oioi niso— 12 jO Vo-e and 
lliM u eliaie 

Tit irn/ji 

I D NiLi j\Nau<l \ \ e, GiOkiiv'O— 12 ,0 No'^ ind 
I’l'o It elmu 

hr Ia\ 

G 1 J KiLLl — 12 ,0 1 le dime 


AMERICAN COLLEGE OF SURGEONS 

Sr LUKE’S AND CHILDREN’S HOSPITAL 

l/o) day 

J \V Post and Erank \\ Blrge— 2 Clinical and \ ray 
study of bronchography 

11 ednesday 

George M \ckenzie — 2 Nose and throat operations 
Philips Stout — 2 Tonsillectomy by eversion method, 
modified radical mastoid 

Thursday 

S H Brown, E C Peters and stafi— 2 Ophthalmolog- 
ical operations 

Friday 

S A BRiitir and staff — 2 Nose and thro it operations 

riTZGERALD MERCY HOSPIT \L 

Moiida V 

C T McCirtht — 2 Otolaryngology 
T uesday 

II S Busler — 2 Otolaryngology 
II ednesday 

J Loftls — 2 Otolarymgology 

Thursday 

C 1 McCarthy — 2 Otolaryngology 
Friday 

H S Bcsler — 2 Otolary noOlOoy 

CHESTNUT HILL HOSPITAL 

Tuesday 

Jons B Dvvies and Georoi E I \Rts — 2 Otolaryngo- 
logical operations 

1 ! cdnesda\ 

B D P IRISH and E ER-VGANZt — 2 Otolaryngological 
surgery 

Thursday 

C\RL WiLlluis — 1 30 Ophthalmologic d surgery 
Friday 

Chl\ alilr j icKSON — 9 jO Bronchoscopy 
ABINGTON HOSPITAL 

A\ ILTER HlchsOn and staff Demonstration in Otolo„ical 
Research Laboratory Apparatus and general equip- 
ment required for conducting eapenmental m\ esti„ e 
tion ol the physiology ol the ear, expenraent nil be 
done to demonstrate the technical approach to the 
study of holh air and bone conduction The clinical 
implication ol experimental lindin,s and Uie routine 
examination of deafened indieuluals ull he explained 
fills examination include-s stamlard aud ometer tests, 
bone conduction audiograms and estimation ol the 
degrees of fatigue produced in the pathologic eat bx 
exiiosure to tones ol hi„h intensity 

II tJi esJii 2 

Erid \\ Sutrit — J OtolarynjjO'Ooical clinic 

MLEHODlSr EPISCOPAL HOaPlfA! 

T ii da , 

AA vLTiR HonLRTs ind sliu — '2 Oil’ irxn-,ou)g cal opera- 
tions 



5(3 o 


SljRGErV GWECOLOGV \\D OBJjinuiCS 


ST \l\R\ S UOSPIT\L 


T iy 

R T M Do £111— j OpbtJiaJfn 1 gy 
n J 4 y 

Fra. k J \IiE nv — 2 Ophthilm 1 g> 


WlLUAUl CraDI— < 

I J M FPUi— 10 3 
R r M Do tLLi— : 


Th i y 

a 30 Oi Ur> g logy 
Ot 1 r\ g 1 gy 
> Uphlhalm 1 g) 


F 4 y 

Fra k j Mcrpiu— 2 Ophlh bn 1 gy 


MISEKICORDU J10SriT\L 
M ti4 y 

J K ti L 1 — \asaJ hj-pcrcsUesa treatmc t by 
Hi i y 

G bbiilTi tR— 2 H choscoj c I c 

r/ i > 

C T M Ca T IV — 2 Hit e casc» of 1 t /al 0 i t m 
l>a t u th ce r) 

F tdjy 

J \ Loms— 2 Mast d « m> 


1 RCSUbTl R1 W IlOSriTVL 
a xd i 

C M Coat s \S I Car: d t (f— Ot 1 >nc » k> 
II M La OB J Thojjsctos nd tail— » U^Dulro 
! gical pc 1 0 nd U m nst l n f &cs 

W i td 

G M CoA L \\ L Caxiss nd tail— 1 Ot 1 r> ^ 

r d ) 

G M COA S \\ I C Riss nj l a— 2 Ol Uo g I s> 
JEI-FCRSOV MUDIC\L COLLEt I 
Tl sJ y 

J r 8 K> Saua irB — Droll the D ) 
U gti In t tut f \naiomy C« t id th 
cl nic I n t my { tb p a sal it>c 

UVI\CRSIT\ 01 lEVSSSLVVMV 
It J sd 

OscA \ Datao — D m I t the M -d cat 
Labor t r) Lect dem n t t d p m Ut n 
f l lao g I S I at m 1 m t I 

MEMORIAL IIOSlITAl 
D \ t b 4 

H RACE Wn-UAUS Ol lay g 1 K II 
A ALE TI b M MiLU. L y g 1 gi 1 I 


Woman s hospital 

Vp 4 y 

Luiiv L \a I>r — It ch Acopy I c R i 
b cb scopy Hit tm l t thmati casn^sh 
f ay rims dc sedse sso 
Hu Ri TTA T —3 Ot 1 ryng I Steal per Hoaa. 

Tk i V 

^Ia»» UfAA— 2igf}(/tJj y t m »i I 
cat ct 

JHWAH HoswnL 

il Id y 

\ D AV- 0} hth Im 1 g 1 cl c 

r; d y 

II M Coo RO— 2 S bm c seen th »al 
l c ctl 

F td y 

A Bra — Ophihalnj 1 g cal I 

AAOAivNS Medical colleci hosiital 
It i ui y 

C E UER J C X a d Emily L V Loos— 9 It 0 
ch sc pc I 

LANKEVAt; HOSPITAL 
D y I b i 

\Vj iamT Su cma t Ophth Im 1 b Id 


WOMINS HOMEOPATHIC HOSPITAL 
F i y 

C V IR s— Ophthalni I gj 
J R C I V LL— Ot 1 ry 1 gy 

STl TSON HObI IT AL 
il id 

cue lUES— OWJ y g 1 S cal I C 


BROAD STREET HOSfITAI 

n d t 

s d C I- H J J s— 9 “v d thru t 


PKANkFORD HOSriTAI 
TM d y 

V d so t — OiljgU 


Fra kL b 



SURGERY, GYNECOLOGY AND 

OBSTETRICS 

AN INTERNATIONAL MAGAZINE, PUBLISHED MONTHLY 
Volume 63 NOVEMBER, 1936 NuiiBER 5 


INTRINSIC FACTORS ALTERING THE ABSORPTION OF CATGUT 

CORXELIUS J KR.\ISSL, il D , Xi;v\ \ork, XtM \orl 

From the Department of Surgerv College of Ph> “Vicuna and Surgeons Columb a Lni% er''it> 


r ir^HE purpose of this paper is to draw 
I the attention of the surgical profession 
to some intrinsic factors m catgut, not 
previously stressed, which may alter its ab- 
sorption By intrinsic factors is meant struc- 
tural defects and physical alterations m the 
material, the local and general eftect of various 
chemicals incorporated in it and reactions 
'vhich may be attributed to the specific pro- 
tein of this suture material itself 

IMPKOtl MLXr or MEtllOD OF DIOLSrXOX 
DETCRltlNVUOX 

In making determinations on the digestion 
time of eatgut in vitro by a method previously 
described (6), it was noticed that occasionally 
a suture digested in %ery much less time than 
usual tor Uiat partieular size and brand This 
was at first thought to be due to imperfections 
in the mechanism and a careful revision of the 
method was made A new apparatus was 
designed, shown m Figure i, m which it is 
belieeed all the \anables have been eliminat- 
ed \ hook was fused m a glass centrifuge 
tube aroidmg the use of a slip-knot on a 
glass rod, e\actl\ lo centimeters of citgut are 
measured on the tube, the beam is earefully 
balaiitecl on a fnctionlcss knife edge, and the 
elips are aicurate'h counterbalanced b\ the 
snitch trip Ihe snitches themseiee's are 
niercure and therefore are fnctionless It 
w is found b> StonehiU that bacterial growth 
111 i\ be eliinmaieel b\ the addition of a cubic 


centimeters of a i looo solution ot merthio- 
late in each lo cubic centimeters of a a per 
cent trj'psin digestion media It has also been 
found useful to put a cubic centimeters ot 
sterile albolene on top ot the media to seal 
It from air contact 

DEFECTS IX' STRUCTURE 

With this improved method, another senes 
of digestion determinations w ere made on the 
various sizes ot catgut of three manufacturers, 
as show n in Table I This show s the average 
digestion rate of plain and chromic, boilablc 
and non-boilable, catgut Several determina- 
tions were made in each instance, but it was 
found that occasionalI> a strand still digested 
in too short a time for the a\erage ot that 
variety For instance, a strand manufac- 
tured b} 'V digested m i3l< hour* and the 
average digestion time for this t>pe ot gut 
was o\er 200 hours which was confirmed bv 
numerous determinations Another instance 
was the digestion of a strand m hours 
when the a\erage time was 14 hours Feeling 
that all possible sources of error had been 
eliminated from the apparatus, a carctul 
microscopical examination ot the catgut itseil 
was made with the hope that some explana- 
tion for these discrepancies might be mack 
I his led to some interesting observation^ 
The most consistent was the presence ot cle- 
Itels where the strands were bent to be put 
in the tubes as shown in Figure 2. home 
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frajctl ends maj be ‘>cca which ctrtainl> 
would allow the digestion lluid to enter and 
digestion would be rapid at this point Ui 
other father startling discovery was the pres- 
ence oJ large foreign bodies twisted m the 
gut (Figs 3 and 4) This appears to be 
amorphous mafenal of some kind but the 
actual amount is too small to anal>« The 
most scnous defects arc ohvioys flaws They 
do not occur ver^ regularlj but the one shown 
in Figure^ leaves only about half the normal 
width of the strand It is believed that these 
occur when a ribbon is spliced 

Although not entirely consistent the table 
also shows that the larger sues do not ncccs 
saril> last longer than the smaller sues The 
explanation of this ma> be that the digestive 
media penetrates between the ribbons and 
digests each separately In chromic gut the 
chromicumg may be on the outer la>er onl> 
and when this is penetrated digestion is rapid 
while in the smaller sue the chromicuing 
extends through the entire strand 

COMPARISON OF DOILADUE \SO 
NON LOILABLE CATCOT 

It IS thought that other alterations m the 
digestion time ma> be related to the amount 
of vater in the suture matenal In order to 
make catgut boilable it must be completely 
deh) drAted and supplied in a medium usually 
x>loI containing no water as the boding of 
course would h3drol>ze the protein and de 
stroy Its properties Consequcntlj bodabic 
catgut IS stiff wirj and inflcublc lATicn 
this IS put m the tissues it absorbs consider 
able fluid To avoid this difliculty manufac 
turers have produced a non boilabic product 
which i« prepared basically in the same man 
ner as the boilable but put in a medium of 
per cent alcohol and 5 per cent water A 
smooth flexible gut is thus produced which 
resists digestion longer in most instances than 
the boilable gut as is also shown in the tabic 
This 15 attributed to the fact that more of the 
digestive media is absorbed by the dehjdrated 
uatgut than the one containing some water 
The change in the size of the strand and its 
texture may be observed immersing short 
sections of gut in dilute base (\aOH i 100) 
The results of this art shown m Figure 6 


The top row shows sections of non boflable 
sia. i plain and chromic eue i of a foreign 
manufacturer and size i boilable plain and 
chromic The second row shows sections of 
the same gul after 15 minutes exposure to 
the dilute base the third after a half hour and 
the fourth after an hour The marked swell 
ing fraying and change in texture of the 
boilable gut as compared with the non boil 
able will be at once appreciated It is btliev ed 
that the lack of change of the foreign catgut 
is due to a chemical fixation to be discussed 
under that heading The difference m the 
pb>Mcal properties of boilable and non boil 
able catgut may be observed also in sutures 
placed in living tissue Figure 7 shows the 
appearance of non boilable size i plain and 
chromic and boilable sue i plain and chromic 
which have been allowi-d to remam a week 
m the musculature of a rabbits back It 
will be seen that (he plain boilable is untied 
and partially digested the chromic slightl> 
frayw while there has been httle or no effect 
on (he non boilable 

It is believed therefore that non boilable 
catgut may be depended upon to remain m 
the (issues longer than the boilable and its 
onginal property of flcxibilii} tends to make 
(hi. knots more secure and increases its elfi 
cicncy m the other phases of operative tech 
mqoc The only advantage of boilable catgut 
IS that the out ide of the tube maj be boiled 
but with the iroprov ement in antiseptic agents 
one may feel equally secure of the stenlity of 
the outside of the glass tube as it is one of the 
easiest materials to sterilize with our modern 
germicidal solutions 

EFFECTS OF CHEJIICVLS 
When one considers the effect of chemicals 
on the absorption of catgut the most complex 
problems present themselves One of the 
fliflicultics IS that the manufacturers often 
will not divulge the secrets of their proces cs 
and It IS only testing for numerous cheim 
cals (a) that one may learn what maj be 
present in the gut 

\s pointed out before the most resistant 
catgut to digestion has been produced m 
foreign countries Smith has stated that be 
prefers to harden the gut with formalin and 
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rA.BLE I — ^.VVERAGE DIGESTION RATE OF CAT- 
GUT rx \nw 


Maaufacturer J 

)ize 

Plain 

♦Chromic 

Boilable 

N on boilable 

Boilable 

Aon boilable 

Hours 

Hours 

Hours 

Hours 

\ 

000 

ig'i 

23 



B 

000 

14 

nV 


73 

C 

000 

4'3 

sW' 

314 

34 

A 

00 

14 

.0 

4*5 44 

m-A 

B 

i 

00 

SI, 

44« ! 

Il'i 


c 

00 

+>1 


1 

23>4 

A 

0 

6 > 

iBh 


baH 

B 

0 

14 ’; 

loK 


4-K 

C 

0 

4*3 

7ii 

osK 

12 

A 

t 

22 

17^ 

20 

I3'a 

B 

1 

XX 

JO 

33 

?a‘, r? 

c 

I 

12 

7-4 

n4 

12 

A 

1 

14 

IS'-* 

33 

4Slt 

B 

2 

s'i 

tiK 

asK 

9^4 

c 

2 

3 

SK 


IZ 


♦In each instance the chromic catgut was designated as medium hard 
or ao da> variety 


it IS believed that a great deal of foreign cat- 
gut has been preserved m this way during 
some stage of its preparation Although it 
cannot be detected in all instances, it is prob- 
able that the formalin enters into chemical 
union with the protein when it fixes it and the 
surplus IS removed dunng the subsequent 
processes This foreign catgut was also buned 
m the muscle of rabbits’ backs and found to 
be unchanged after 3 weeks In Germany 
Haefen has made a similar but more extensive 
study of the absorption of iodized catgut 
buried m the muscle and subcutaneous tissue 
m the backs of animals These were removed 
at various intervals and microscopic sections 
were made The catgut was said to lie m 
canals, the walls of which showed aseptic 
necrosis It was also obserx^ed that absorp- 
tion took place very slowly and only alter 
4 months could one be sure that no more 
catgut remained m the tissues He therefore 
points out how unnecessary it is to use metallic 
salts to prolong the absorption time further 
In these observations on the reaction about 
the suture, the aseptic necrosis of the wall of 
the suture canal may be attnbuted to the 
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liberation of the iodine Schulze and Hen- 
ning have found that the iodine content ot 
iodized gut IS from 3 to 6 per cent Of this, 
60 per cent is tree iodine, 30 per cent is m the 
acid form, while only 10 per cent is combined 
with the albumin Red has studied the chem- 
ical reactions which take place about catgut 
He says that the comphcated proteins of the 
muscle tissue are broken dorni into polypep- 
tides, diovypiperazene, cystm, and glycocol 
These are further broken down mto ketones, 
carbondiovide, and amines, and the metals 
and halogens w Inch may be present, bemg of 
positive ionic reactions, unite with the nega- 
tively charged tissue and cause a reaction 
It will be noted m Table I, that some of the 
boilable catgut (manufacturer A — chromic 
000) had a markedly delayed digestion time 
This was labeled “germicidal catgut” and 
mercury was found to be present in it Tw o 
quantitative anal3ses revealed an average of 
5 05 milligrams m i gram of plain catgut 
equivalent to approximately two and two- 
thirds tubes of size No 2 It is thought that 
the prolonged digestion time may be explained 
faj an alteration of the enzjTOe action by the 
mercury 

The chemical, which is present m greatest 
concentration in the chromicized catgut, 15 ol 
course the chromic acid \Miat action this 
has on tissues when it is liberated in small 



5^4 SUUGFR\ r\NfCOrOG\ \AD OHSTETRICS 



FsCClig ladndtteft mm onndJcb 

amounts is interestinj, to contemplate In sensitive to the metal a ease of nhich was 
larger amounts it has been known for many reported b> ‘'mith \s shown b> Table III 
jears to be highly toxic (o) and offers a sen a senes of eases vcrc tested for chrome sensi 
ous problem to workers who are c\poscd to it tivity by mtradermal tests of a i lo ooo solu 
in industry (i6) In addition to its local tone tion of chromic acid in sahne One patient 
and irritative effect (3) a considerably greater gave a particularly marked reaction a photo 
reaction ma} be expected if the individual is graph 0/ which may be seen m hignre 8 
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Fiv; 7 Changes in boilable and non boilabit suturea after being placed in U'.mg 
tissue 


CA.TGUT VI.LERG\ 

When one considers the question ot sensi- 
tivity to catgut, the problems are ei^en greater 
than with the to\ic effect ot chemicals Bab- 
cock has raised this question and tells how' it 
might be avoided by the use ot steel alloj 
wire The tests were made by Pratt and Small 
and consisted of burying short pieces of cat- 
gut in the sterilized skin of 120 patients A 
reaction consisted of redness, Bare, and wheal 
and w as observed in ever>' patient but varied 
in degree of intensity In neiv of the fact 
that bacteria were present in the hair follicles 
and sweat glands and m view' of the fact that 
absorbing suture material is an excellent cul- 
ture media, and also because every patient 
exhibited a reaction, it is a question whether 
or not this test was a true demonstration of 
catgut allergy Tripp has described a case 
of a patient convalescing from a second oper- 
ation, who suffered with severe asthma while 
It was assumed she was absorbing the catgut 
to which she was sensitized by her first 
operation Unfortunately, her sensitivity to 
catgut was not demonstrated by a skin test 
Experimentally, IMarchesani sensitized 5 
senes of guinea pigs wnth sheep serum, catgut 
extract, and catgut itself introduced intra- 
pentoneally After 14 to 40 days they were 
tested by mtracardiac injections of catgut 
extract and sheep serum In about one-third 
he was able to demonstrate sensitivity by 
general reactions He also buned catgut in 
the tissue of normal and sensitized animals 
and found that in the latter there w'as hj'per- 
tmia, cdtnia, and a wide leucocytic wall, and 
even occasionally local necrosis 

Gratia and Gilson sensitized three senes ot 
guinea pigs, one to horse serum, one to sheep 


serum, and one to both sera Catgut, itselt, 
was introduced into the pentoneal cavity, and 
this caused marked local reaction, consisting 
of edema and hemorrhage and in some in- 
stances the exudate caused intestinal ob- 
struction The reaction was most marked in 
the animals sensitized wnth sheep serum and 
slight reactions were present in those sensi- 
tized with horse serum It was beliex'ed that 
this manitestation ot sensitivity may be re- 
sponsible for some unsuspected causes of post- 
operative complications 
hlonconi w'as unable to produce evidence ot 
allergy in two senes of rabbits as determined 
by the demonstration of specific antibodies in 
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the blood general or local rtaclions He 
attributed this to a loss of specificity of the 
protein b> the breaking doun of (he albumin 
into Us component parts b> the digcstue 
elements of llic 1 od> before going into the 
circulation It is to be noted honercr (hat 
he «as working with rabbits which are rather 
dillicult to Sensitize and it is probable that 
he was using catgut which was hardened b^ 
fixalucs \s has been pointed out catgut 
that has been put through this process absorbs 
\er> slo\l> 

With these I’sperijnents m mind it was 
thought that it would be of considerable in 
teiist to determine whether or not there would 
be an alteration in wound healing in sensitizetl 
animaU sutured with catgut and tosec whelh 
er or not anj of the case of hsruption which 
ha\e occurred in the ho pilal could be ex 
plaineel on this basis 


Working with Dr Beatrice Kesten of the 
Department of Permatolog) a preliminary 
gfi»up of rg guinea pigs were sensitized to plain 
and chromic catgut This was done withintra 
peritoneal injections of a colloidal su pen 
Sion by burjnng catgut itself subcutaneously 
and b> closing abdominal laparotomies with 
catgut In aiJdition one was sensitized b) 
intracatdiac injection and another bj repeated 
intradcrmal injections Infradcrmal injev 
(ions of approximately oi cubic ccntimcur 
of extract were used to delcnmnc sensitivity 
This extract w as p« pared by gnndmg the gut 
lo a powder sterilizing in an oven as described 
by Rappaport and extracting by allowing 5 
grams to be exposed to too cubic centimeters 
one hunilredth normal sodium hy Iroxidc in 
an agitator for 24 hours This was diluted 
with saline fi 10 cem ) giving a final con 
cmtration 0/ o 13 milligram jxrr 100 cubic 
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centimeters of the plain and o 14 milligram 
of the chromic as determined by the mtero- 
Kjeldahl metliod Laparotomies were then 
performed on the animals and sewed with 
through-ancl-throiigh bolt sutures of plain or 
cliromic catgut 

'Ihc results ot wound healing are shown m 
Table II It will be seen that 6 ot the iq dis- 
rupted, 3 being sewed with plain and 3 rvith 
chromic one of each being sensitized to the 
other tjpe of gut None of the si\ controls 
disrupted but one had slight redness and 
inflammation about the wound which subsided 
and tlie wound appeared normal m 2 dajs 
The appearance of the disruption ot a wound 
sutured with plain catgut is shown in Figure 9 
A wound disruption sutured with chromic cat- 
gut IS shown in Figure 10 while the appear- 
ance of a wound which healed normally 
sutured with plain catgut is shown m Figure 
II This preliminary group of animals w'as 
relatively small for a scientiflc experiment and 
the experiment is being repeated on a larger 
group at the present time, but it has showm 
that disruptions may be produced in sensi- 
tized animals 

In an attempt to estimate the practical 
application of tins principle, a thorough r&u- 
me was made of the 56 cases of wound dis- 
ruption w'hich occurred in the Presbj tenan 
Hospital during the past 5 years The x^arious 
factors xvhich may have been related to this 
senous complication W'ere listed under the 
headings of sex, age, type of operation, meth- 
od of suturmg and suture material, drainage, 
general condition of the patient, presence of 
debilitating disease, the history of allergy, 
previous operations, complications during im- 
mediate postoperative period, time of removal 
of sutures, day of disruption, appearance of 
the wound at disruption, Us repair, and the 
final result 

Although a wealth of mformation w'as 
gained by this review, only a few sigmficant 
facts relate to our study In every case m 
which the appearance of the suture matenal 
was described at the time of disruption, it was 
observed that the catgut was completely di- 
gested or only a few partially digested frag- 
ments remamed It was also interesting to 
note that of the entire group of 56 cases, 4 
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I’i» No 

Ruuiv of scRSJtJMijon 

SCm re- 
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Caparot- 

om> 

Wound 

hcama 

S5* 

Subcutaneous suture (Ch) 

+ 

Plain 

Normal 

55* 

aulcuiancous suture (Cb) 

+ 

Chromic 

' Normal 

j 5 

Intradcrmal m)cctJoi\ (PI) 

*r 

, Plain 

Normal 


fntracariijac jnicctjon (Pf) 

- 

' PUia 

' Normal 
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SuLcutarcous suture (Ch) 

T 

: Chromic 

■ Norma) 


Subcutaneous suture (Ch) 

-r 

Chromic 

1 Normal 


Inirupcntuncal injection 
(Ch) 

! _ 

1 Chromic 

Normal 

S&l 

1 Ininpcntoncil injection 
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i 

1 Chromic j 
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■>5S 
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PUin 1 
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^ \ 
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4 th day 
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i 
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sSl* 
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di rupted 

■*34 
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(Plj 

+ 
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3 rd da> 
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“ 
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- 
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Norma) 
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- 
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536 
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- 
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537 

Control 

- 

Plain 
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,33 

Control 


Chromic , 
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2 

3 
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2 

! 3 

Control plain laparotom> 

3 

Q 
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2 i 

X 1 

i 0 
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patients had histones of allergy and 32 had 
histones of previous operations Twenty-sii 
of these patients survived, and we were able 
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lo dtlirminc. the sen lUvitj of 19 of these costLVSios 

Iniradcrmal ‘•km tests \\cre made the same 1 The presence of flaws and foreign boil 
t>’pc of extracts of plain ami chromic cat(,ut les in catgut empbaMzis the ncits it> fur 
beiOK used as in the anunai cepenments and rareiut examination of the product before it 
m addition their seneiueit) lo chromic aad is used ’some mcihod of su[)pl> other than 
was delennined Of the ig patients tested 4 in narrow g\a<s lubes which kinks the gut at 
reactionswereob erxelloplain lotochromic each bend should be dcMscd 
catgut and 10 reacted to chromic ao<l as is 2 B> making catgut anliylrous so that it 
shown m lable III It 1 particular!) inter ma> be boded its proiierties of llcMbdit) arc 
esling to note that all 4 of tne allergic patients lo t and m mo t cases its absorption time is 
of this >,rouji showc I seiisilieits to one or shortened 

more antigens It was also thought that other ) Dunng absoqition of the protein m cat 
allergic patients in the clinic might show a gut the metal and halogens it contains are 
sensitmt) to catgut or chromic acid Of a liberated and ma> set up a local irnlation m 
total of 101 patients 17 gaxe a rc ponseioont the ti sue thus mtcrfcnng with wound heal 
or the other as IS shown 111 Fable HI binall) mg ilus is particular!) true of cliromium to 
the incielcnce of sen ilieil) in a relatively which mdividuals ma> also be sen lUve 
normal group of patients taken in the ho 4 It is ixissible to sensitize guinea pi„s to 
pital warels an 1 in the clinic would be most catgut anel to produce tli ruplions of lajia 
mslruelive Of tin group of 104 only 22 rotomie •nilure 1 with this material Non 
were sen ilivc to one of the three mtigcns allergic patients ma> be occasionalJv smsiiiu 
It I evident therefore that riUtivelv to it while allerpc palieiits are (juitc often 
normal i>alienls are onl) oeea lonallv sensi sen itivc The highest inciefence of sen 1 
live lo catgut or the chromie acid m it The tivil) was a group in which woun I di ruj tun 

nest highe t proiwrtion evi ts in the allergic had eKcurre I an 1 all allergic patients who had 

group and the highe t in the can wluch lisrupUtl exliibited a sen itivnl) te one or 
h rupU 1 while all if ih allergie |>3tunts miri antigens Ihcre ma) be a retalun niji 
wh) di rupt I w re '*n itive Ihe impre iHtweeti w lun 1 !i mption an 1 sen itival) I • 

nn inn t nol U h ft h >w ver that ill east aigul or elire mie aeid in cerlain m h\i luai 

t f di rupli n inav U sj Hu 1 n th I a t I j arli uWU if lhe\ h ivi a hi I* r) if all 
■sell itivitv l» catgut but till rtamiv ap pr vieu juratims or ivik ur t ehr '*Jit 
petr 1 1 lx a fact ir {lartuularlv in pati nl an 1 ft is ricommemfed that if catgut i< U 
wh i has hid a hi t m f allergv be usil i>attie-ularlv in these in tance u c 
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IgjTbc) Ih ftrIgtnndJ snfth 
c mm li I d ct th 11 t d g It tiUdJrr nd d cc» f 
th d g are d I> tl ed I > i se of d> 


excreted in a large proportion of cases of 
intrahepatic block is gcncrall> knonn How 
e\er in such cases «hate\cr d>c is visible 
30 hours mil have passed from the biliar) 
tract to the intestine before 4S hours has 
dapstd while in the presence of a non func 
tioning gall bladder the dilated bile duels 
should become visible 

CLINICAL APPLICATION 
Vccordinglj dve was given to 17 patients 
suffering from well developed jauculict u of 
whom wire completcl) blocked The lirst 3 
patients were giv cn 3^0 milligrams of lodikon 
in 1000 cubic centimeters 0/ a 10 per cent 
gIuco=c solution This procedure was re 
pcattd three times at 48 hour intinals ac 
cording to the schedule here outlmcti fhe 
next 3 patients vin given -,00 milligrams at 
ado-m and the nsi 7 -.o milligram fvch<l«*< 
lor the (ir t i patunt lin. dvi wa 
with 20 (iil)ic iiiitini Ur f li lilkd vvaUr 
lillirid ind (.mplicd dirictlv into the fla k 
of glucoM. solution \o reactions were n iticcd 
other than the occasional chills nhich mav 
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follow administration of glucose alone U 
the bottom of the emptied flasks which haJ 
been standing over night there was some 
times a small amount of precipitate but the 
preapitate from the mixture of glucose and 
dje forms \er> slowlj and if the solution i 
administered immcdiatcl} after mixing no 
concern need be felt over reactions from thi 
residue The last ii patients were given 
three 7 jO milligram doses of d>e at 24 hour 
intervals instead of 48 Pictures in every ca c 
were taken 20 hours and again 48 hours after 
administration of the last dose of d>e \ 
fat meal was given after the 24 pictures wire 
taken In those eases m which the gall bla<l Icr 
or bile ducts were unable to empty because 
of block at the amjiulia pictures were takin 
at interval up to a week after the la I d ’'C 
of d^e lu I been given 

Itv I }x ration autop J orelioletj l< graph) 
after the jaundice haJ cleared 12 of the i/ 
patients were shown t) have mltahijialjc 
block Of these 12 3 showed clear cut gall 



? UiH "hul III i 'tiio it!) ihniil ^jll 1)1 uliK r 
wis 'tuii .0 Imu » iiltr adminiitrition tif iKt Ihi „ill 
lihddLf tmptitii ind tluR u \i mi sliuluii it p huur. 
\lthou„b iK hiiitorj and piii) lun t\ii]<.il of '•tom 
catarrlial jiut\dn.<. was lo'ind uimn optrilion 


Wadcltr shadowa at jo Jioura, uhith in tvirj 
rcapect torrt-apoiKkd to that ot a normal 
gall bladtkr \oni ihouid a shadow alttr 
4S houra (I'lg 5) 

Two ol thcac palienta wtra optralttl upon 
m spile ot normal chokisatographj because 
of the ijpical hislorj and ph>sical bndinga 
ot common duel stone and beeause thej \ee‘re 
obsened in the hospital during attacks ot 
colic i\hich were identical with that produced 
by a stone \t operation the gall bladtkr and 
bile ducts m each cast were normal 'Ihe 
patients subsequently recovered and were 
discharged with a diagnosis ot catarrhal 
jaundice hour ot the 12 proved to ha\e 
carcinoma of the liver, 2 at operation and 2 
at autopsy I he primary site of the tumor 
w'as in the gall bladder m 2 cases, and in the 
hepatic ducts and ovaries in i each In all 
4 ) the block was above the junction of the 
cystic and common ducts and no dye could 



i i„ (1 (Kt ) \ tltir 2^)11 tihilikr mitiim. 1- siiosn 4S 
luiur^ 1111.1 ii>i. uimiiW'tnUiin slimims-, -imuluiii^ 
•.lomi iri. 'ii-ii iliu ti) iMii)!in„ of tin. (l>i oti similin^ 

J wnilici III 1 moiilhs iluruinn « 1- dm. tu e ireumm i <ii 
till i tjd 01 till, p irtri. 1' 

be coneeiUrated m ihc-e gall blatkkrs Rexnt- 
genogrmis consistently -howed no gall- 
blukkr or duet shadows and in the two 
operalixe eases surgical rebel was impossible 
Ihis, we tell, had already been indicated by 
iiegati\e cholecystography 'iwo patients 
repealing no shadow recotored under medieal 
tare 'Jlie clinical tiiagnois in each case was 
catarrhal jaiiniiiee, but no subsequent eholc- 
cystogranis tould be obtained to corroborate 
this diagnosis ^\e ha\e Jound. howeecr, 
that at certain stages in acute catarrhal 
jaundice, no dye is e\trcted by the li\cr. and 
we plate these two casts in that class 

One patient (RC) had been jaundiced 3 
montlis During the last month she was con- 
tined to the hospital with a complete obstruc- 
tion ol the common duct The diagnosis was 
uncertain, the opinions of the attending staff 
being about e\enly diMcled between mtra- 
bcpatic and evtrahepatie block as the cause 
of jaundice 'Ihe gall bladder could not be 
felt because, as was later found, it pointed 
posteriorly and dow nw ard Plain plates, neg- 
ative Ihosc taken 48 hours alter a course of 
750 milligram doses ot dye revealed a dilated 
gall bladder apparently tilled wnth small stones 
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subsequent papers Determinations on pa- 
tients with congestive heart failure (decom- 
pensation), anemia, nephritis or ketosis asso- 
ciated with diabetes melhtus are not included 
in the figures to be given 

TECHNIQUE OF TEST -rND NORJL\L VALUES 

The test is performed under basal condi- 
tions (for purposes of investigation) A 
smiple explanation of the plan of testing, of 
its safety, and of its value to the patient is 
always made and is necessary to insure against 
false starts or failure to reach a true breaking 
point with consequent frequent repetition of 
the test It is not true that the patient im- 
proves mth practice but it is importantly 
true that the examiner does, familiarity with 
the procedure enables one to recognize less 
than maximal effort, patience m securing the 
attention and co-operation of the patient 
before the test is started and intelligent 
coaxmg or urging during the test mmimize 
the occurrence of false values The duration 
of the apneic interval after expiration is 
usually made first A maximal mspiration is 
taken, followed immediately by a maximal 
expiration and the nares are lightly com- 
pressed by the exammer’s fingers, the dura- 
tion IS counted with the watch from the start 
of the expiration until the breaking pomt is 
reached, smce some persons will exhale m 2 
seconds whereas others, m spite of example 
and instruction, will exhale over a penod of 
5 or even 10 seconds After a rest penod of 
at least 5 minutes the inspiratory phase is 
detennmed, a maximal mspiration is taken, 
followed at once by a maximal expiration and 
the ensuing maximal inspiration is held, with 
compression of the nares as before The dura- 
tion IS measured from the start of the final 
inspiration since some persons fill their lungs 
more rapidly than others 
The duration of the inspiratory phase is 
then placed over the duration of the expira- 
tory phase and the fraction thus obtamed 
expresses the duration of voluntary apnea 
which we abbreviate for convenience to 
“D V A ” The arithmetical value of the frac- 
tion (numerator divided by denommator) we 
call the mdex of stability For example, an 
mspiratory phase of 40 seconds and an ex- 


piratory phase of 20 seconds is recorded as 
D V A 40/20, index 2 
Smce preliminary inspirations mcrease the 
apneic interval, our figures on non-thyrotoxic 
patients are not exactly comparable with 
determinations made by other techniques 
Such preliminary inspirations, however, have 
seemed essential to insure complete emptying 
or filling of the chest, as the case may be, in 
the phase to be measured, this simply takes 
mto account the inability of the average 
thyrotoxic patient to concentrate his atten- 
tion readily on any task Smce the abdity of 
healthy persons to hold the breath under 
basal conditions vanes so widely with physical 
trammg (vocational or avocational), it is 
impossible to set definite limits of normal 
Averages, however, of large senes of normal 
individuals, are reported by various authors 
Wittich and Polczak give an average of 56 
seconds and 36 seconds for mspiratory and 
expiratory phases, respectiv'ely, in a group of 
275 men in a gymnasium class and 47 seconds 
and 31 seconds for a group of 63 imiversity 
women (the ex-piratory phases are determmed 
here after normal, not forced, expiration), 
Jackson and Lees, usmg the same technique 
m 100 university students, report averages of 
72 and 33 seconds with ranges of 34 to 176 
and 14 to 96 seconds for inspiration and ex- 
piration, respectively, after maximum expira- 
tion the average was 24 seconds with a range 
of II to 75 It 15 obvious, therefore, that 
with such a wide range of results on persons 
m health, one can oidy estimate as best he 
can the expected normal of any person suffer- 
ing from a disease w'hich decreases his ability 
to hold his breath It is my own impression, 
as a result of makmg perhaps a thousand 
tests on patients with toxic and non-toxic 
goiters, that men m general and young women 
who have had regular exercise, particularly m 
organized athletics, will reach and exceed 45 
seconds after expiration (under basal condi- 
tions m health) and that the duration of 
apnea after mspiration will be about twice 
as great On the other hand, persons, par- 
ticularly women, who have led sedentary fives 
and have accumulated the usual amount of 
fat m early middle life wiU not often exceed 
30 seconds m the expiratory phase, the m- 
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<iptfatorj phase i agam about twee as long 
^\lth the tcchnitjue desenbed hiom these 
two mam groups come the th>'rotoiic patients 
as we see them \s the> return to health the 
breathhoWmg ability returns to the expected 
duration which can be predicted with fair 
accuracy \e\crtiiclcss the wide range of 
normal >alues and the impo sibility of pte 
diction with absolute accutacj oi the duration 
of \oluntat> apnea m health make a senes of 
observations on an> patient of considerably 
more importance as an indication of improve 
ment than docs a single estimation considered 
as an absolute expre^ion of bis chnical con 
dition at that time knowledge of previous 
estunatioa whether the patient was worse or 
better m general distinctly adds to the 
certainty with which the test can be applied 
when action is contemplated 
The index of tabilii> is of equal iropor 
tance perhaps \b has been said dttcrmma 
tions on norma) individuals with the tc(d) 
niquc described show tlic m piratory phase 
to be about twice as long as the expiratory 
phase Actually Uic index vanes within 
very narrow limits m health from person to 
person and the vanation m the findiags be 
tween 1 S and a o is probably an cxpresvion 
of the limits of error inherent in the method 
of starUas and tmishing ibi timing It is 
charactcnsUc of acute untreated tbyro 
toxicosis that a deviation away from the 
normal index is always found The index 
approaches a value of i o in the mayonty of 
the patients we see they come from the 
group of individuals who arc best cbarac 
Itnze-d as being hou*>cwivc of sedentary 
habits and though both phase of volutilarv 
apnea decrease as the patients become thyro- 
toxic tlic actual duration in both phases may 
become practically Uic same \ mmonly of 
j)aUents present themselves with values above 
3 for their indices these persons m health 
belong to the group who are physically active 
and run quite true (o form m having had 
pccial training of one sort or another lo 
them the reduction of the duration in both 
{iboscs dunng tbyroloxico is is proporlionallv 
greater in the expiratory pliase than m tht 
in piratory an 1 the index on first rxamma 
liunr^avU jortviiijis IJut in both group 


improvement m clinical appjirancc is accom 
panicd by increase m both phases of brcaib 
holding ability and by an improvement n 
ratio IVujjrJ the normal 

PRESEST MVTERlVI. 

In the malenal prcv nted hcrevnih only 
the findings in those patients who belon to 
the majority group arc included in order to 
show the typical changes in duration of 
voluntary apnea and index at varying levels 
of thy roloxico is The inclusion of figures for 
the minority group and the averaging of both 
together only ob cure the charactcnsUc be 
havior of each The data on the imnonly 
group will be pres nted in a separate pap>.f 

The 17S observations on iii palicnU have 
been recorded m respect lo pulse blood pro- 
sure basal metabolism duration of voluntary 
apnea circulatory compvn^aUon and wci M 
as well as other clinical characun tics with 
sulTiocDl coTnjvleicDcss Uiat they are useful 
m cntical analysis These observations (u 
cipt deiemunalions of basal mctabolbrol 
have been made personally by the author and 
were madu on patients in only one hospital 
The patients fall naturally into four group 
Group I (la eases) consists of non thyrotouc 
patients Group 2 (59 eaves) consi ts of thi'< 
hospitalized onlv once and having subtotal 
thv routcctomv (or single lobectomy oc a 
sionally m the ease of unilateral growth ) 
Croup y (11 cases) con ists of patients «ho 
were ho pilalucd only once but who b^d 
separate lobectomies (3 stage operation) {^r 
formed at that bo pitalizaUun Group 4 
coses) ineiudcs ail patients ho pitalircJ more 
than once it con isls of (a) jwticnts who (la 
1930 and 1931) had upficr pole ligatiuis on J 
Kturnvd for thyroidectomy in t or 2 stagv 
(b) the patients who had separate lobcvtoimcs 
at dilltrent hovpiul stays and (c) a le* 
patients who weft ho pilaJutd whin on the 
verge of enws disdiargcd for home trcalmtrl 
for [wnods vary mg from i month to 4 months 
and brought back for operation in i or 2 
stages (these ndnnluals woui f have had J'oc 
ligations ptriormcJ at Iirst ho pitaiualjon 
prior to 1932 we no longer regard I>oic I 
lion as bting of iJicraptotic btnciit — j) 
jiasun^ it may be *01 f that the mniniv 
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group e\cluded from this presentation con- 
sisted of 22 thyrotoxic patients, 12 in Group 
2 and 10 m Group 4 These figures must not 
be taken as indicative of the percentage of 
cases m our practice m which more than one 
hospitalization is required, or m which 2 
stage operations are performed, it is natural 
that records kept with detailed completeness 
sufficient for investigative purposes are most 
apt to be those m which the patient is so sick 
that exact thmkmg is required Only a 
minority of our mddly thyrotoxic and non- 
toxic goiter patients during the period of this 
study (June, 1930, to June, 1933) are in- 
cluded 

The following illustrations record the 
progress of individuals in the 3 groups of 
thyrotoxic patients 

Group 2, Case 53, Miss P N , aged 51 years, 
admitted March 5, 1931, diffuse hyperplastic goiter 
March 5 Pulse, 105, blood pressure, 128/55-40, 
U V A , 33/ai, index, i 6, basal metabolic rate, +34 
on March 6 

March 8 Pulse 100, blood pressure, 110/70, 
D V A , 40/25, index, i 6 
March 16 Pulse, 84, blood pressure, 120/80, 
D V A , 70/40, index, 1 8, basal metabolic rate, + 14 
March 17 Subtotal thyroidectomy, slight re- 
action 

Jilarch 26 Pulse, go, blood pressure, 110/80, 
DVA, 116/62, index, 19, basal metabolic rate, 
—3, discharged 

Group 3, Case ii Mr R H , aged 30 years, ad- 
mitted June 26, 1933, with diffuse hyperplastic goiter 
June 27 Apex, 120 (fibriUatmg), DVA 45/28, 
index, I 6, basal metabolic rate. -+-91 
July S Apex, 98 (fibrillating), DVA, 45/48, 
index, I 2, basal metabolic rate, -(-50 
July 10 Apex, 86 (fibrillating), D V ■X , 63/35, 
index, I 8, basal metabolic rate, 4-57 
July 12 Right lobectomy, moderate reaction 
July 19 \pt\, 84 (fibrillating), DVA, 72/43, 

index, I 7 , basal metabolic rate, -f32 , left lobectomy 
Julj 27 Pulse 84 (regular), blood pressure, 
125/731 D V V , 95/48, index, 2 o, basal metabolic 
rate, +4, discharged 

Group 4, Case 28 Mrs H L , aged 32 years, 
admitted June 2, 1931, diffuse hyperplastic goiter 
June s Pulse, 120, blood pressure, 210/80-50, 
15/12, index, 13, basal metabolic rate, 
i-gi, weight 14s 

June 9 Pulse, 96, blood pressure, 170/65-30, 
DVA, 30/20, index x 5 
June n and June 17 Ligations 
June 27 Pulse, 90, blood pressure, 174/70-0, 
^ ' A 1 23/20, index, 1 r, basal metabolic rate, -P 77, 
weight, 131 


June 29 Discharged 
October 13 Readmitted 

October 13 Pulse, loS, blood pressure, 185/80, 
DVA, 25/17, index, I 5, basal metabolic rate, -I-74, 
weight, 158 

October 27 Pulse, 96, blood pressure 190/90, 
DVA, 40/2S, index, i 4, basal metabolic rate, +26 
October 29 Right lobectomy, moderate reaction 
November 9 Pulse, 98, blood pressure, 198/ 
78-0, DVA, 36/22, index, i 6, basal metabolic rate, 
-f-20 

November 12 Pulse, 90, blood pressure, 150/65, 
DVA, 40/27, index, i 4 
November 14 Left lobectomy, moderate re- 
action 

November 26 Discharged 

The graphic recording of a group of such 
records presents something of a problem in 
Itself and I xvish herewith to express my 
gratitude to Evarts Graham for his sugges- 
tions m the preparation of this material for 
publication The accompanymg chart shows 
graphically the changes m the duration of 
voluntary apnea and mdices throughout the 
range of thyrotoxicosis m these patients 

DISCUSSION OF CHART 

As indicated, the data m columns A to E, 
inclusive, are those of patients who can be 
said to be as yet unstabilized whereas those 
m columns F to I are stabihzed, the last, of 
course, being non-thyrotoxic In reviewing 
individual cases it is seen that the dividing 
line IS not sharp, but the average index of 
non-stabilized patients is i 5 or less and the 
index of the stabilized patient ranges between 
I 7 and 2 o Aloreover, the margin between 
columns E and F is neghgible so far as dura- 
tion in either phase is concerned It is here 
that senes observations are of most value, 
and It is partly on the basis of improvement 
over previous tests and partly on other chmcal 
criteria that the patients m column F were 
considered to be stabilized and those m 
column E were thought not to be Column 
F is a composite group made up of imme- 
diately pre-operative data on all patients 
havmg first lobectomy m a planned 2 stage 
operation This mcludes three subgroups 
(i) 12 patients discharged from the hospital 
after the first stage for an ax'-erage interval of 
95 days between stages The average dura- 
tion of their ability to hold their breath is 
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was made at first hospitalization In the 
patients hospitalized only once, the average 
interval between stages was 12 days We 
have thus avoided in recent years the deaths 
after second stage operation that formerly 
occurred from the assumption that because 
first lobectomy had been well tolerated, 
second lobectomy could always be done 
within a week or so The re-estimation of 
the duration of voluntary apnea shows us 
that stability is not often regamed so soon 
Column H requires little elucidation There 
is little difference m the averages of the 3 
subgroups which compose it (i) Single ob- 
servations immediately before subtotal thy- 
roidectomy were made on 34 patients hos- 
pitalized only once, the duration of voluntary 
apnea 65/36, index i 8 (2) Observations 

immediately before operation were also made 
on 20 patients on whom observations on 
admission had been made (see column D), 
pre-operative duration of voluntary apnea 
56/35, index I 6, average interval 8 days 
(3) On 9 patients returning to the hospital for 
subtotal thyroidectomy at an average interval 
of 147 days following ligation of upper poles, 
average duration of voluntary apnea 61/37, 
index, I 7 There was little difference, there- 
fore, betw'een the patients judged to be 
suitable for subtotal thyroidectomy whether 
the length of time necessary to achieve 
stability w'as 10 days or several months 
But, as has been mentioned m the discussion 
of column F, a group of 6 patients previously 
hgated and judged to be suitable only for 
2 stage operation on return showed a duration 
of voluntary apnea of 49/34, index i 4, before 
the first lobectomy Between tliese two 
groups tlie difference in duration of voluntarj^ 
apnea is therefore readily measurable 
Column I requires no discussion beyond 
the pointing out that here the largest average 
values for duration of voluntary" apnea are 
found with, of course, a charactenstic index 
of stability It is tlie one extreme of the 
picture of which the otlier is column which 
presents admission observ'ations on patients 
too sick to pennit of any direct attack on the 
gland (if one excepts ligation) within a period 
of 2 to 3 montlib from the time they first 
present themselves lor treatment 


CLINICAL APPLICATIONS 
Like many other methods of investigation 
of the deranged physiology of thyrotoxicosis 
the estimation of duration of voluntary apnea 
IS not necessary to the safe handling of only 
mildly hyqjerthyroid patients But W'e find 
it invaluable in makmg the decision between 
subtotal thyroidectomy and 2 stage opera- 
tion (separate lobectomies with an mterv^al of 
weeks or months between them) for the 
severely thyrotoxic mdividual One faces 
this choice m two situations (i) wnth the 
patient who is makmg a slow but steady”^ 
recovery after having recently been in des- 
perate straits due to cardiac decompensation, 
diarrhea, loss of over one-third of average 
weight, etc , (2) with the patient who remams 
quite refractory to treatment and is moder- 
ately' thyrotoxic over a prolonged period In 
such cases, all other criteria (3) being satis- 
factory, the findings of voluntary apnea of 
the stabilized type, how'ever (ample duration 
wnth mdex of i 7 to 2 o) encourages us to 
risk I stage operation, m the presence of a 
voluntary apnea of the unstabilized type, 
however (index lower than i 5, regardless of 
duration) we w'lll do only a 2 stage opera- 
tion and the postoperative reaction of these 
patients rarely leads us to think that w'e 
have been too prudent Finally, the objec- 
tive value of voluntary apnea duration m 
re-estabhshing operability of the patient be- 
tween first and second stages has previously 
been mentioned 

Even after becoming thoroughly familiar 
with the use of the test, one need not expect 
to find a close, constant parallel between 
changes m the duration of voluntary apnea, 
pulse rate, basal metabolism, etc , in the 
progress of a case There is a general corre- 
lation m these and other critena as the patient 
grow s better or w orse, but there is so obviously 
a selective mechanism at work in thyuro- 
toxicosis, in that the chief expression of the 
disease v anes among different organ sy stems 
from case to case, that the patient is rare who 
improves m all respects at the same rate 
Our various clmical cnteria m thyrotoxicosis 
to whicli the breathliolding ability test is an 
addition, probably measure quite dissimilar 
facets of this many sided disease 
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CO\CLUs.IONS 

1 Inshihty to hold the breath to nonaaJ 
duration is described as a ph^sicat sign m 
th>xolo\icosis 

2 In both inspiratory and cicpiratoiy 
pliascs Ihe duration ol \oluniar> apnea 
(D V A I is diminished ind there is a char 
actensUe alteration of the relationship be 
tween them (index of stability) 

j In typical untriatcd thjroloxK.os>is the 
index of stability tends to approach a value 
of t o Clinical improvement is accompanied 
by a rc\ ersion tow ard normal range 1 S to 2 o 

4 The ultimate physiological baas for the 
test 13 uncertain 


a Typical changes in regard to duratuT 
of voluntary apnea (D V Y ) and index of 
stability m in patients with larymg grades 
of thyrotoxicosis ate shown graphically n 3 
chart 

6 The clinical application of the Ircaih 
bolding lest IS discu:^ 
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\criK priAic APPLNDicrn.s’ 

HVKCtn UlilNS MO. I \( fR' 1 1 ^ Laim' ' f\ 


/“yAHL puqxs-i. uf ihs'* {upcr in brini; 

I •ttrul'K to Nour munis .n.crt im mrm i)i 
X appii'tluiUi v,itit at>pu'l ■.jmploins, 
a !onu o! .■p{H..nlicitia niuch ts oitLa o\ir- 
KxiU'.i, u h.^'i m Us I irly sta^i-* 

\\i, hi\t‘ lotiini ihu niun tiu aj'iHiulix is 
PvKkiUv p! >.1,1.1 nlhi r tiu hnnionktp 
uiShin Uu. t'u sxmploms xri'tnt; ulun 

It luum'.cs iiui s’iu.<! in nm-t mi'Mi tl On tht. 
other hiiul. It Is mir IkIui ti'U as i rnli an 
I irl\ (iia>anos!s i tn bt maut u vi lon-’iriir 
tills t\pu oi ajiptriiiu itis an tiUit\ .'lui rttog 
in?e tlK ptciiiiar sxmptonis uliicJi it pruilticis 
In looking o\ c r the literature. ttor> one 
m a while one conu,' aerovs tlie term “jhUu- 
appeiuiitiiis”. hm. jo far "s I i no.i, no one* 
has ni«bili/eii .all the> suiiptoins arid I might 
aiso sa% the hekot sxniptoms -wliuh e'ltise 
the surgeon to sUspeCt the diagnosis In an 
article; by V R ‘-liort^ on “ \iHleuninal I’ain 
m Chihire'n,” he sus, in spe il mg of appemh 
citis, ‘ Dillieullj in the <ii igno'is is caused b\ 
the* peKie appendix botli in eiuidreii and 
adults In the great majont.v of unneogm/td 
ind latal cases oi ajipendieiiis, tlu appendix 
is 01 this type " 

Such obst rxatums as the'so h i\e be'en in.ade 
m my tunes, but no one Ini-s brought together 
in a concrete way the x>anous symptoms which 
may make it posaibh to re leh an e.irlv diag- 
nosis with a Certain aniounl of assuraiiee On 
our surgical services we have for in my years 
Used this term, and luive* had defimle criteria 
on which to b.ise a diagnosis During the p.ist 
lew ye irs 90 jicr cent ot the casts ot ruptured 
appendix relerred to me, either for operation 
or for consultation, have been of this group 
The constant symptom is pain, usually 
very severe, winch at the onset does not differ 
particularly' from that ol any appendiceal 
attack In referring back to the histones of 
these cases, I find that the pain may start in 
the epigastrium or around the umbilicus, but 
soon settles in the lower abdomen In the 
great majority of cases, the history is that of a 


Util mdividiial w iking up suddenly at night 
with a MVtre* abdomin.tl pun that prevents 
sltcp When loiili/ition ot the p.iia takes 
pi.ue It is more fie<|ULiUly on tlie* lelt than on 
tiu right sule* In older imiiv uiu ils, tiiverticu- 
iitis must the ri loro be thought ot, but m 
voiiii'g people this St Idom enters into the diag- 
nosis While It times the pun max* be on 
both tiu left and the right sides, or on the right 
-ide .iloiie in our serus ot e.i't s it is more com- 
monly comjil.uncd ot on the left, and this to 
Us is the first imiieation ot a jmssible pelvic 
apjiendKitis 

k'omilmg m.vy or m ly not ensue Many 
times U IS brought about by .in attempt to 
t ike some cathartic sm h as salts, but it is not 
persistent 

Di irrhea sliould be mentioned also, not as a 
sped il symptom ot pelvic appendieitis but 
rather to driw attention to the fact that 
diarrlie.i is not uncommon m .ippendieitis 

'ihi on-et, therefore, is not different from 
th it of any attack of appendicitis, and appen- 
dicitis is usually considered among the diag- 
nostic jHissibiliUes Un ex iinination, how c\ er, 
the lindings are so atypical that reasonable 
iloubt is thrown on this iliagnosis We find 
prictically always a normal temperature, an 
abdomen that is flat and sott, and a total 
absence of rigidity In these e.ases we may* go 
over the abdomen again and again, with deep 
p.i}pition, without an expression of pain or 
tenderness on the p.irt of the patient On 
consultation, these lacts are a!w.iys brought 
out by the physician m charge, m juslilication 
of his dekiy It does not sc*tm to be general 
know ledge that there is such a group ot cases 
with these negative findings 

The fourth symptom which is often present 
m these cases, and usually overlooked, is irri- 
tation on urination In most cases this point 
must be brought out by direct questioning, 
and when so done the patient will recall that 
he did have irritation on urination for a few 
hours, and perhaps frequency In some cases 
the symptoms of irritation are dominant, and 


A K \LdjmjraJ i>am in cluUfcn lint M J i9iS» £ 

* Head at the meeting of the Utsicrn SursicaJ \ssooalion atKochotcr Minnesota, December 
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A discussion of acute pelvic appendicitis 
uould not be complete without a careful con- 
sideration of tlie diseases which it is most 
likely to be mistaken for, or that may be mis- 
taken for It Three conditions have especially 
presented themselves to us first, salpingitis, 
second, hemorrhage from an ovarian follicle 
into the abdominal cavity, and third, stone or 
gravel m the right ureter 
Probably more mistakes are made in the 
difierential diagnosis of salpingitis than of 
any other one condition, and below I relate 
two interesting cases of this group The earlj' 
signs and symptoms of these two conditions 
can be \ery siimlar In salpingitis the blood 
count ma> be higher, but it is not always so 
Tenderness on both the right and left side 
may make one suspicious of tubal disease 
We have found that our most rehable aid is 
the sedimentation time, and it should never 
be neglected We agree entirely with the 
work of Lesser and Goidberger' who state 
that m cases of acute appendiatis, “in w'htch, 
despite a definitely high leucocytic count, at 
operation such pathological states as catar- 
rhal, suppurative, or gangrenous appendicitis 
w'ere demonstrated, there was no de\nation 
from the normal sedimentation reaction ” 
The only forms of appendiceal pathology giv- 
ing abnormal sedimentation reaction were 
those of well established abscess or generalized 
pentomtis of appendiceal origin On the con- 
trary, in acute adnexal disease the sedimenta- 
tion time is markedly hastened 
I have also appended the histones of 2 
cases of bleeding from an ovarian follicle, in 
which the possible diagnosis of pelvic appen- 
dicitis was considered The symptoms may 
be very similar Bladder or rectal irritation 
and pam on rectal examination are usually 
present The vanabihty in signs and symp- 
toms on examination at different times is 
rather characteristic of this condition Be- 
cause of this variability, we have usually hos- 
pitahzed such patients for observation, and 
again, if one remembers the not too uncom- 
mon occurrence of bleeding from ovanan fol- 
licles, diagnosis can often be ventured Pa- 
tients react differently to free blood in the 

Goidberger Harold \ The blood seduneatatioa 
umc and its 'alue in the differential diagnosis of acute appendicitis 

Surg,Gyaec.fi^Obst 193560:37 


pentonccal cavity There are those in whom it 
causes a great deal of pain, with a high leuco- 
cyte count up to 35,000, m others these are 
not so marked Bleeding, which comes usually 
from a pin-pomt area on the ovary, occurs 
from time to time, and sjTnptoms are present 
only during the bleeding This accounts for 
their variability Ruptures seem usually to 
occur at or near the menstrual period As 
said before, we believe that this condition is 
not very uncommon, that it occurs more often 
than w'C know', and is tlie cause of pain in the 
right or left quadrants in young women, sug- 
gestive of appendicitis, which clears up when 
bleeding has ceased Not aU the cases go on 
to massive hemorrhage, as has been found in 
our operativ'e cases 

Stone in the ureter can be very misleading 
We recently made a mistake on such a case 
The pam of ureteral colic is usually more 
severe and demands a hypodermic, as it sel- 
dom does in appendiatis This might give 
one the necessary clue Also, the red blood 
cells in the urine are usually greater in num- 
ber and more persistent On suspicion, 
roentgen-ray studies should be made 

In the treatment of pelvic appendicitis, 
when this diagnosis is definitely made, it is 
customary for us to advise a right rectus in- 
cision, whereas ordinarily we definitely favor 
the JIcBurney incision for acute appendicitis, 
and furthermore, if rupture seems probable, 
as IS often the case in this form of appendicitis, 
we believe that spinal anesthesia has great 
advantages We feel quite sure that there is 
an added danger m removing an adherent or 
gangrenous appendix lying in the pelvis 
through a McBurney incision, even when the 
latter has been extended We seldom, if ever, 
dram the peritoneal cavity m acute appendi- 
citis, and m pelvic appendicitis we never 
dram We may put small drains down to the 
peritoneum, but never into the peritoneal 
cavity Secondary abscesses may form in the 
pelvis, but these are always easily opened 
through the rectum The presence of drains 
adds many dangers and increases the mor- 
tality 

Let me repeat again that, while it may seem 
that there is very little to go on in making a 
diagnosis of pelvic appendicitis, it is our expe- 
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ntncc that once (jne ttiakts ot tiu& disease nthi wnaiy and Ttttal diUtess and an absence oi 
a mental and diagnostic entltj there Wdl tenderness and npdity Unfortunateh noblDod 


always be one or more dues at hand \ 


co,tnt was uLeo until the next morning at »^di 


V i . T i l ? , time there were JO 400 leucocTtes 

which a careful chmaan can base a diagnosis isa this patient £rst m co^ulutwn at 6 00 pm 
At the present time there has been a \ery on Saturday November 3 Detmiie signs of rup- 
considerable effort to lower the mortality ture had by this time taken place The enure lower 
statistics of appendicitis and emphasis has n?id on both sides tense and tender 

bepn laid on many (actors which have helped " 

E\er>one states howe%cr that no real ad 
vance can be made except through early diag 

no is It IS axiomatic ^at when perforation •- — *•' 

occurs the d.itth rate ^ses and-if my ei. “tTs 

pentnee coincides Math that of other surgeons pendiatis with rupture was diagnosed and be 
— ptlvzc appendicitis ruptures more ire imtncdiately hospitalized 
qucntlv than any other form hccau c of 
delaj in diagnosis Therefore the early diag 
nosis of acute pelvic appendiulis with 
prompt operation will be the method par 
excellence of reducing the death rate 


.. . — ..mphvsis e tendng 

both to the right and left sides The p ins were tot 
so Severe as they had been and he iidnot look sick 
Temperature was 100 degrees The leucoijte count 
was 26500 poljmocphonucleats 85 per cent He 


CAtiC REPORTS 


Operation Right rectus masion The appendix 
Jay over the bw n of U e pelvis behind the bladder 
The bead of the cecum was bo nd down m the pel 
vis and could not be elevated When the p^n 
loneal ca uy was opened thin pus was withdrawn 
with an a pirstor and became thicker as we came 
neater to the appendix The appendu r as covered 
with hbnn and was necrotic aid surrounled by 
thick creacQv pus Ihcre was no odor to the put 
Smears from the pentoneal cavity showed 00 co'oa 
baolh but streptococci Cultures Uter shewed 
colon bacilli streptococci and staphvlocoeci 
The next morning the patient was much better 
remarked that he bad great relief from pain a d 
seemed comfortable In the afternoon hose er 
vomiting became severe with great dstcoUa 
fowari evening he became c> notic and dsd at 


Pflvic affcndieiUs u tli rupture 
Me Vi male aged 55 veats rather stout and 
plethoric Previous operations infected plonidal 
cyst iQSi recurrent left loguiaaf hernia 1928 Jot 
lowed bv pulmonary infarct and venous thrombos t 
of both legs \t this ume he had an acute cardiac 
decompensation Intoji be v as treated for hyper 
tension At times he was cyaitouc Blo^ pressure 
was about 290 At the time of the present iUdcss 
bowe er fis general condition was much improved 
iUss mptoms began Fndav No ember a 1934 . • ,1 • 

at 2 00 a m He vas waked out of sleep by severe peritonitis and e^'pccially strcptococcic pen 
abdominal pam cramp fikc in character HewaUed tonitis lit bad marked cardiovascular du- 
abouttheroom unable tj get comfortable Hwpby ^ high blood pressure and was very stout 
siaan m the mormni, loun 1 him without fe er vitb ,, f, ,,x i,i<! rIieA'>si> (fie 

1 pulse 01 70 oil ihsough «t Mlt no U® I'™''" “"ly ><1 “5 ^ 

paw e en upon the deepest pressure The patient typical symptoms of pelvic appeflQiatJS 
stated that he h d had a desire to defecate and vve have drawn them 


This man was a poof ubject for anj kind fJ 


went ^vcral times to stool without result A laxa 
tive had been taken a hour befo e the doctor called 
k diagno IS of possible a[ pendiatis \ as made but 
there was considerable doubt in the physciana 
mind Hoi e er a nurse was sent to bis hotel in „ 

order lo avoid anv mist ke \t noon there was still after a^hght breakfast^ During 
nofe er but the patient was still mpawi 

The fcllowing day the pain continued Tempera .. — .. 

; las 99 3 degrees Examinat on at this time du steaddi although vaoing 


Pchic appenJiciUs u. ih raptu e 
F N mate aged 40 years bust ess ciecul* * 
Physically he ' as perfectly veil on Deceraber 8 
1034 rising He had his usual boi el movement 
after a light breakfast During m d mom ng at inr 
ofbee he developed a dull nastgingj mmtbem’u 
line above the umbilicus The pam 
‘ ‘ ' - intensity He 

ith consider 


covered no change in the physical signs but there an alkahae powde vo'uiied twice * 
was St It pa n m the lower abdomen much more on able ret hint small amounts of watery uui 

- - • bo elsmovcdtwice— smallamounts HthadsosM 

un ary distress and a little trnUi o» at the end o( 
the penu The pa n pcni t^ so tl at be came^h ^ 


the left than on the nght side Uhen I sav him 
later he slated on direct que tio i g that he bad bad 
unnarv symptoms at tie end of the penis and a 
desire to unnalc 

There etc then on Fndav the Uud ot symp- 
toms which sho Id ha e led to ope ati n sudden 
seve c pa n pam on the left ide m re than on the 


about inidd y ’ He was seen at a 00 pm by 
physician and at that time he vi l 

steady moderate pam ju l bo e ue “mb 
pread ng laterally He was coralotled by stro g 
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lowl prciajre Ihuti. no rigidii), thi. ibiiomt.n 
was soti 

TcniptraluK, <)S 6 puEi,, g j Gtiitnl 

L\aimn vl’on a u> Oii cx inun i- 

tion bis niusck \< ill w is in.ll ri.U’'cd cxLfMilKrc 
Ihtri. was no txnilcrncss ovtr I'n. area of iniittitLil 
pam There \ as some 'li^hl sinsitixeness to lisl't 
pres-'iirc in the area above the s\mph\-'is, txlemitii^ 
about in inch lo the njiht '■nd a to s inches to the 
left I’enst ds s was present No blood count i is 
taken prubabli beciuse ol the ibseiice of ngidili 
\t 6 00 p 111 he retHirled no elnnge except i leiii 
perature ut utj 0 degrees He hid xoniiled oucc m 
the afternoon During the night his temper ilure 
ro.c to 10 1 degrees lie had eonsiderible pun, and 
.eimited once or I iice, and 'Orciiess w is no.v present 
aeross the lu.ier abdomen \t lo to in the morning 
01 December o, about 3 v hours ifler the onset, he 
ws seen b\ a surgeon \t that time Iiis temperature 
uas normal, pulse w 's not ripid, md there was onlv 
questionable riguhtx m the lelt lower quidrint 
The blood count 'I nevem was white blood cells, 
33,000, and bo per cent jwU raorphonuctears \t 
I 00 the leriperalure cas loo t degrees pulse o6, 
and he again hid piin across ilic upper abdomen, 
uanip like Ills abdomen was rel ued, there .v is no 
rigichtj Ihere \ as noted seiisilixeiicss lo pressure 
above the svmphvsis ind running to the left 
I saw this patient it 6 oo p m , with a temperature 
ot qq b degrees pulse, toj I he patient .vas bright, 
active, and said lie felt better tli in it anv time since 
the onset He thought he might be’ able to go to the 
ofiite in the morning \11 his upper ibdoniinal pain 
hid gone sensation of lower abdominal pam w is 
almost gone He was not nauseated 
When I examined him, however, there was ten- 
derness and resistance on the right side, and on rec 
tal examination he w is louiid to be definitelj ten- 
der on the right side, and one could feel guarding oi 
the muscles rcctallj Ihc medical attendant who 
made reel il examination was not iblc to verih this, 
but I felt sure that there was definite resistance 
and greater tenderness on the nght side 

It was difficult to persuade both the patient and 
the doctor in charge that operition was neccssarv, 
and thit, immedialdj \ diagnosis was made of 
pelvic appendicitis with probable rupture On his 
entrance into the hospital, the ph>sician m charge 
even delajed the operative procedures until I 
should see the patient again, thinking that opera- 
tion might not be neccssarv , and told the famiK 
that if the blood count was lower he would advise 
delay Fortunately, the blood count at the hospital 
was 27,940 white blood cells with 89 per cent polv- 
morphonuclcars (filamentcd nculrophilcs 6g per 
cent, non-filamentcd 31 per cent) It was not dilli- 
cult, therefore, for me to persuade the physician 
that operation was essential at the time I am sure, 
however, that if the blood count had been around 
12,000 to 14,000, It would have been difficult to 
persuade him that the patient was not getting well, 
and such a count is possible 


SS7 

V nght rectus incision vv is therefore made for i 
pcUie ippendix Immednteij the peritoneum was 
opened, tree thin puriiie'nt liuid was present, which 
spilled over the wound \s vve vv died oil the deuni 
on one side, and tlie cecum on the other, deep in the 
pcKis h> I red fibrinous appendix itticiieil to tlie 
termmd ileiiin bj iibnn The end of the appendix 
was noerolic and eoiit lined a small perforation T he 
peritoneal lltiid bee imc thicker as >.e ne ired the 
apptndice il area 

Ihe appendix was removed the usual wav, and 
the wound closed, the periioiieum being sewed 1 ith 
1 double hver ot citgut ind the skin and fasci i bv a 
tigure 01 eight mattress ot siUworm gut, vith rub- 
ber drams down to the muscle betv een eieh stitch 
1 his p iiieiit made i pertect recovery The wound 
helled without suppuration except for a little serum 
dischirged on the lourteenth dav , and patient was 
discharged from the hospital with a strong abdomi- 
nal vv ill 

t\’ c ^I'ii r iptiin 

i ti , male, age i3jl >eirs On Saturdav , Febru- 
arv 3, lOjs, he w is indiscreet in his diet, and Satur- 
dav night had abdominal pam for which e\ lax w is 
given On Sundiv, Februirv 3, he was av aicned 
V ith severe abdominal pam and vomiting 
On the folio, ling day, Monday, February 4, his 
physiciin was called, and he was lound to have a 
temperature of ico ; degrees, 17,000 Icucocv tes, and 
79 per Cent polv inorphonueltars Fhere had been 
no lurthcr vomiting On evaminalion, there vas no 
rigidity His abdomen w us perfectly soft through- 
out, but he complained of some urinary frequency 
No rectal examination was made 
On I ebruary 5, the boy felt periectly well He 
was without pain, but his temperature was 1004 
degrees On Wednesday, February 6, be felt iiirly 
well His bowels had moved each day The doctor 
felt that he was on the road to recovery 
On Februarv 7, he began to have intermittent 
pain, and finally abdominal cramps with nausea 
and vomiting His temperature rose lo 39 8 degrees 
His leucocytes, however, were onlv 11,000, with 
poly morphoiiuclcars 73 per cent, 6S per cent of 
which were non filamented That evening, on entrv 
into the hospital, his white cells were 8,000, with 
70 per cent ncutrophiles 

\t this lime, however, we discovered a child in 
very great pain His legs were drawn up, he was 
obviously ill and fevensh His throat was reddened 
and mjected He was rigid over the entire abdomen, 
especially in the epigastrium Rebound tenderness 
was present Rectal examination showed great 
tenderness on the right, with some ngidity 
A diagnosis was made of a perforated pelvic ap- 
pendix and peritonitis Fherefore a right rectus in- 
cision was made Free purulent fluid was found 
Cultures and smears were taken The appendix lay 
deep m the pelvis, densely adherent to the sigmoid 
and freed w ith difficulty Several ounces of pus w ere 
found around the appendux The appendix was 
found to be gangrenous and ruptured 
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The patient had a stormy convalescence Bilateral 
scrotal abscess formed nhich had to be opened and 
drained but no abscess formed in the pelvis which 
\e thought might occur and the patient made a 
recoverj He was discharged on the iv ent> nmth 
day 

This patient had an appendicitis extending 
over several days the symptoms beginning 
February 2 operation on February 7 The 
symptoms were mtennittent but I believe 
diagnosis was possible first by the leucocyte 
count on the first da> the urinary frequency 
the absence of ngidity Rectal examination 
m this case probably would have placed con 
siderable part in clinching the diagnosis The 
leucocyte count however was misleading 
later coming down to ii 000 and finally with 
entry into the hospital to only 8 000 

Pfl ic appcniictlit th ruplurt General pen 
tomtu Dealt 

J M ^^ale aged 44) cars This patient was seen 
in consultaliea September xg aod gate (be 
folloning hi torv Ue called upon his physiaan on 
Friday September so stating that he had had ab 
donunal pain This was first nouced after a rather 
heavy dinner on September iS s dajs previous!) 
Pam was intermittent mainly in the upper abdo 
men For s nights folio log the onset of the pam 
he had had very little sleep and ate sparingly He 
did not vomit The bowels acted daily 

On examination at this ume Fnda) September 
so patient had a temperature of 100 degrees pulse 
joo and blood pressure 140/So Throat and lungs 
were clear and there were normal heart sounds The 
abdomen was not distended only sbgbt tenderness 
on pressure 0 er the entire abdomen There was no 
ngidity and no rebound tenderness Rectal e ami 
nat on did not reveal any masses nor did it cause 
pam The prostate 1 as somewhat h>’pertn>plued 
and smooth 

ife as seat to (he ho pUaf ho e er ith a (en 
tative d agnos s of appendicit That evening blood 
count shoved 8800 leucoc>tcs a d 68 per cent 
poljmorphonudears The folio mg mormng blood 
count was 8 700 leucocytes w tb 67 per cent pofy 
morphonudears The patient eported that be slept 
ell no pam had occurred during the mgbt On 
exammatiOQ the abdomen was soft to palpation and 
not tender On account of the general and local 
improv ement in his symptoms and the normal blood 
count a very favorable progno s \ as given 

On Saturday Septembe 21 j days after the 
onset at I 30 p m the patient had a sudde severe 
abdominal pa n p ed into shock and was c>a 
nouc The blood count at this time was x8 aoo leu 
cocj tes and 55 per cent polymorpbonudears 

Ope ation v as performed immediately through a 
right rectus incis on f tid p rulent material escaped 


as soon as the peritoneum was opened The appen 
dix lay in the pcUis adherent to the under surface 
of the terminal ileum was grayish in color and 
fnabte The appendix was removed and one dram 
was placed dow n to the pelvis and another alongside 
of the cecum The wound was closed loosely about 
the drams 

The patient was at first improved then went oa 
to a general pentomtis with foul discharge from the 
wound Polyvalent anaerobic scrum as gi en 
also continuous intravenous dnp and hot applies 
tjons Distention increased and the patient ^ed at 
6pm September 26 of general perito ilis arising 
from an acute supp urativ e appeadiatis 

This patient was seen m consuftat on after opera 
tion 

Several points in this case should be empha 
sized The low blood count the soft abdomen 
and tbe absence of ngidity made the diag 
nosis doubtful and was dependent upon the 
fact that the appendix !a> in the pcfvn and 
was covered by the ileum and was probably 
difficult to palpate by rectal examinatioa 
Repeated rectal cxammatioDS however ou ht 
have been suggestive This case also brings 
out the point that when the diagnosis 1 not 
made early in these cases it often becomes 
more difficult as ume goes on beause of the 
amclioraUon of symptoms and then with 
sudden rupture there is 0/ course no doubt 
as to the pathology The suddenness of the 
rupture in this case with shod, and ejaaosu 
suggested the po sibihty of perforated ulcer 
to the ph> sieian in charge Attention should 
also be drawn to the fact that in patients 
over 40 ^ears of age the prognosis is much 
wor e when general peritonitis occurs than in 
young adults and children 

FeA c appenJicit s j. tk rupla e 
MfS O T female married graduate a tse age 
24 years Lntry December 8 193s Oneyei ag' 
the patient had an attack of nght lo er quadrant 
pain fasting a days subsiciing ith bed 
^one Six months later she had a similar attac 
which subsided with a couple of days of bed res 
Her last menst ual period was 3 weeks p lor 

PaUent ente ed \V ard One at 1 1 00 p m 
ber 8 1935 with the history th t she had been pe 
fectly well uutil Satu day Decembe 7 *935 
which Ume in the afternoon she de efoped 
lateral lower abdom nal pa n f Uo ed n 3 » 

hours bv nau ea and vomiting ‘'he v mitcd t 
At 10x10 p m that n gbt she h d a diarrhea c 
sistingof fivehquid y flov bowel mo em nts 
conUau^ through the n ght The next morning 
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tdt bttur, wt!)t v.itliout brnii.Lat, and 

rcturaul to iht. aard to do hwr 'sork Lh\. abdomi- 
nal pain j.v,r'ialed in both i! o njjlil and kit loacr 
fj’iidranS, n n- itudi in duncar, and did not 
raiiaatc 'ibo had ioai-rd Uc\uid boud nioitnicntb 
durng the iLi\ In tin. ailctroon the. p un bec line 
bO iri. th it bin. n la ioretd to {jo to Uod 1 la p un 
uaa conaia.it la character 'nd not mtcrnuneal or 
crarap-Uke 

On exaniuutiou U ihu time, b\ the nad1c.1l 
toidcni, the paiaui \\ u. lonnd to hv\o a tempera- 
ture oC loQ degrees, pi Be, too, rciinrationa, 22 
Heart and lungs aere Ue'g itue file skin seei led to 
be il ghll> icteric ihe abtlon eii i as il it, etitirelv 
soft, Xo .ihceri or mab-ies Mere pdpable Ihcrt 
..as tenderi'Css on deep preOssurc in both the right 
and lelt lo-ier ciuaelrants .ith rebound tenderness 
in the same areas Peristalsis .sos \er> active \o 
peK'c or rectal examn Uiori i is ni uie 
Diagnosis of acute gistro enteritis .eith comph 
eating eat itrh il j lundiee nas m 'de 
llie urine as eiil rei> lagUive ihe ted blood 
Cells numbered 1,600,000. hemoglobin .'as go per 
Cent, ..hite blood cells tft.ioo, poKii'orphonuele irs 
91 per cent Stool sent to the laboratorv for eulliirt 
Duri.ig that night the patient teased to have an> 
bowel movements and .\as constipated during tie 
rest 01 her illness 

On Moudas, December 9, I0j5, the pauent s 
temperature rose to log degree's, pulse to j ro rherc 
las slight rigiditv in both tlie right and left loner 
quadrants, pcrislaBis .las still \tr\ active On rec- 
tal examinalion there was tenderness in both right 
and left lornites perhaps a little more tender on the 
right She had sonic disromtort and pain on motion 
ot her Cervix 

■\l 9 00 p m on December 0, 1935, bimanual ev 
aminaiion .as made bj Dr George K Rhodes \ 
ver> tender mass could be palpated in the cul de sac 
The patient gave ihistorv ol t lovcry deiinUe chills, 
each lasting about 15 minutes, > ilh a profuse per 
spiration after .ard The iirst chill occurred Sun- 
day aiternoon Ihc second chill occurred at 6 00 
pm Monday, December 9, 1935, shortly after the 
first rectal evamin ition Patient had a very slight 
burning on urination \ diagnosis of pelvac appcndi 
citis was made 

Operation through a low imdlinc incision revealed 
a gangrenous ruptured appendix, tiie tip in the cul- 
de sac of Douglas Purulent fluid was found in the 
pelvis, and there v as considerable peritoneal fluid, 
doudv, in Die general peritoneal cavity 
The appendiceal mesentery was not remarkable 
The appendix was removed, the abdomen was 
closed with a single Penrose drain placed down to 
the peritoneum Good recovery 

In this case the delay m diagnosis was made, 
first, because of the diarrhea, which was mis- 
leading, second, because the resident did not 
wish to examine the patient vaginally, and 


third, because of tlie misleading sign of a soft 
abdomen wludi made the diagnosis ot appen- 
dicitis improbable However, it is interesting 
to know that this patient, m our own hos- 
pital, went on to rupture belore the diagnosis 
was made Our surgical side, however, wishes 
to point out that the c,tse did not come to 
their notice until after rupture had oecurred 
and the diagnosis made easy 

Di_.li t'l dtu^t os!S b lu.ii.ii pt! sc appisti'c I's 
sdp.si^stis 

Mfi I B , .ige 23, married Meii:.iruaUoii always 
irregular ihc lut period w es 2 \ teks ago, kisling 
0 davs, rathtr heavy Hu. never been pregnant 
Has had no discliarge She had been constipated for 
5 ytais, requiring catharsia once or twice i week 
Her sleep baa been good, but ahe turns night into 
dav . her huaband being a night club operator 
On November i, 1933, the patient waa awakened 
.uih violent pains at 3 00 a m Iheac pains were 
acruaa the lower ibdomen, aa much on the ielt aide 
aa on the right, ,'ere cramp like in character and 
laated about 2 houfa kt to 00 a ra , as aoon as ahe 
got out of bed, tlie pains recurred aa before, acroaa 
the lower abdomen She took one teospoontul of 
Lpaom aalts and vomited almoat immediately, bat 
repeated the doac and retained it 

The patient remained m bed lor the nevt {. day a 
vithout aceing a doctor, the pain being intermittent 
On November 3, 3 daya after the onaet of pain, ahe 
had violent crampa in the lower abdomen, as much 
on the left aa on the right 

On November her phyaician .vas called at 
t 30 p m Vt thia time her temperature waa 98 0 
dcgreca, pulac rale, 92, rcspirationa, 22 Her white 
count was ig.-Soo, large rnonocytea rS pe*r cent, 
polyraotplionudcars, 78 per cent, eosinophils, 4 
per cent, segmenied, 70 per cent, atab, 7 per cent, 
luvenilc, I per cent, myelocytes, o per cent Un- 
nalyaia entirely negative, no red blood cells 
On examination, ahe waa tender to palpation m 
both lower quadrants, but there was no rigidity and 
no ibpasm over any part of the abdomen 

k\hcn I saw the patient m consultation, on No- 
vember 4 at 6 00 p m , ahe was sitting in bed looking 
very well, and she said that she felt very much bet- 
ter On questioning her she stated that during one 
day she had had a great deal of irritation and fre- 
quency of urination, but this had passed away 
There was no rigidity anywhere, and her tender- 
ness was not very marked even to deep palpation, 
but was present espeaally on the right side over the 
nght ovarian region near Poupart’s ligament On 
flexing the thigh, there was more tenderness on the 
nght side On vaginal examination, there was a 
defimte fullness and tenderness over the nght side, 
but no masses could be palpated There was slight 
tenderness over the left fornix The uterus could 
be moved without pain 





BRUNN ACUTE PELVIC APPENDICITIS 


591 
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but was able to continue her work, as a piusiothera- 
pist Weakness and pain continued until Monda>, 
and she w as compelled to go to bed 
Dr Howard Stephens was called fhc symptoms 
were indefinite She had no rigidity, but there was 
tenderness more or less gencralued over the abdo 
men Her temperature was normal Her hcinoglo 
bin was 6g 3 per cent, ted blood cells, 3,600,000, leu 
cQcytes, 12,400, monocytes, 4 per cent, lympho- 
cytes, 8 per cent, polymorphonuclear leucocytes, 
87 per cent (nlamented, 76 per cent, non-filamented, 
24 per cent! 

She gave a hisiorv at this time of attacks similar 
to this one about once a year for the past S or to 
years, which she stated were indistinguishable from 
this one -Ml her previous attacks had occurred 
around the time of her menstrual period She had 
recovered each time without surgical interference 
She was operated on the following day with a low 
midline incision She was found to have a ruptured 
follicle with blood and clots filling the peritoneal 
cavity She made an uninterrupted recovery 

Diagnosis here should have been considered, 
with a low hemoglobin and red count, the 
weakness and dizziness coming on irregularly, 
and similar attacks occurring during the time 
of her previous menstrual periods 

Ruptured ovarian cyst With hemorrhagi, into the 
peritoneal cavity simulating pelvic appendicitis 
Miss E G , aged 23 years Admitted February 8, 
^935 She was awakened about 4 00 a m on Febru- 
S with a sudden, sharp lower abdominal pain 
this pain was soon replaced by a dull ache, which 
became generalized throughout the lower abdomen 
There was no point of marked tenderness She was 
nauseated and vomited once 
When examined at 8 00 a m , she was still com- 
plaining of pain There was very slight tenderness 
in the lower right quadrant, and some indefinite 
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muscle guarding No urinary symptoms were pres- 
ent The patient was in the second day of her 
menstrual cycle, which was nonnal in character 
Because of the doubt m diagnosis, the paUent was 
sent into the hospital for observation During the 
nevt 24 hours she continued to have dull aching pam, 
off and on, sometimes on the right and then it would 
agun shift to the left Her white blood count fluc- 
tuated between 7,000 and 13,000 The patient did 
not appear to be acutely ill at any time 

loward evening the patient began to vomit, and 
this continued from time to time on the following 
dav At times the abdomen was soft and pliable, at 
other limes it was quite ngid The temperature was 
normal throughout the dav 
W ben I saw the patient at lo 30 a m on February 
9 in consultation with Dr Groper, the abdomen was 
flat There was no active peristalsis, no masses were 
seen or felt, and palpation revealed a comparatively 
soft abdomen with some tenderness low down on the 
right and left sides Rectal examination did not 
elicit any pain The uterus was freely movable 
There was very definitely increased tenderness m 
the right flank At this Ume the white blood count 
was 12,500 Blood pressure 122/70 

Operation was advised, with the probable diag- 
nosis of pelvic appendiatis, but with reservations 
V right rectus incision was made by Dr Groper 
On opening the abdominal cavity, it was found to 
be full ol blood, the source of which was evidently a 
small cyst m the nght ovary This ovary was as 
large as a mandarin orange, and contained a single 
large cyst which had ruptured 

I am appending Tables I and II, showing 
the statistics for appendectomies done at the 
lit Zion Hospital, at which I have the surgi- 
cal service, and at the San Francisco Hospi- 
tal, which include cases operated upon both 
by the University of California and Stanford 
University surgical services The latter is a 
large general hospital where the cases are 
frequently brought m late, sometimes mori- 
bund, and where all of the emergency work 
of the city of San Francisco is done I have 
to thank Dr Frank Harris for the statistics 
at the Mt Zion Hospital Many of these 
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INTERVALS BETWEEN PREGNANCIES OF MOTHERS GIVING BIRTH 
TO CONGENITALLY MALFORMED CHILDREN 

A Study of 531 Families* 

DOUGLAS P MURPHY, M D , F A C S , Philadeiphia, Pemssylvania 


I N a previous report, it was shown that the 
pregnancies which end m miscarriages, 
stillbirths and premature births — of 
mothers who bear congenitally malformed 
children — tend to occur close to the pregnancy 
which results m the birth of the defective 
child (i) This findmg suggested (a) that at 
the latter time, these mothers are wont to 
experience more or less prolonged periods of 
reproductive mefficiency, and (b) that such 
intervals of time are sufficiently long to permit 
more than one conception to take place 
The present study also deals with this period 
of reproductive mefficiency of mothers who 
give birth to congenitally malformed chddren 
It concerns the length of the non-pregnant 
period which precedes the conception of the 
malformed child, and is of interest, especially 
in the light of the findmgs which resulted 
from the above mentioned study 

MATERIALS AND METHODS 

To quote from a previous communication 
(2), the matenal forming the basis for both 
the present study, and the one mentioned, 
was secured in the followmg manner 
“There were found m the ffies of the Bureau 
of Vital Statistics, Department of Health of 
the State of Pennsylvania, 130,132 death 
certificates for stillborn and hvebom mdmd- 
uals who died in Philadelphia durmg the 5 
years between January i, 1929, and Decem- 
ber 31, 1933 Each of these certificates wms 
exainmed, and the data on those notmg the 
existence of any congenital defect were tran- 
scribed to duphcate, offiaal forms, 1,476 such 
certificates were located 

‘The deceased mdividual was considered to 
have possessed a defect under either of two 
conditions (i) if the defect mvolved the 
surface of the body, or (2), if mtemal, if its 
presence had been disclosed by operation or 
necropsy Diagnoses not conforming to these 

^Froa the GjccccAn Hospital lasUWtc of G>neco’osic Research and 


requirements were considered as not verified 
and were excluded from further consideration 
This procedure reduced the number of usable 
certificates to 890, or only 60 per cent of the 
ongmal 1,476 certificates 

“An attempt was made to mterview the 
mother of each of the 890 deceased individ- 
uals, the visits bemg made m the summer of 
1934 by 3 fourth year medical students, now 
Drs Dorothea Killian, Tracy Cuttle, and 
Milton Mazer, assisted by Edward Durkm 
A complete reproductive history was secured 
from each moffier who could be located The 
group forms a consecutive senes The defective 
children all died withm a given geographic 
area and m a given period of tune ’’ 

Among the questions asked the mother of 
each defective child were the foUowmg 
(a) year and month of marnage, (b) year and 
month of each dehvery, and (c) duration of 
each prematurely mterrupted pregnancy 
From the answers to these questions, the 
lengths of the non-pregnant mtervals preced- 
ing each conception of these mothers were 
counted m months In those cases m which a 
pregnancy was preceded by another preg- 
nancy, the mtervemng mterval was measured 
from the month of the preceding dehvery to 
the month of the following conception In 
event of a first pregnancy, the mterval was 
counted from the month of marnage to the 
month of conception In case the mother 
marned twice and had children by both hus- 
bands, the interval for the first child by the 
second husband was measured from the time 
of the second marnage 
In a few mstances, mothers could not give 
the exact duraUon of prematurely endmg 
pregnancies In these cases, miscarriages 
were estimated as having occurred at the end 
of 3 month penods, and premature bu-ths, 
at the end of 7 month mterx^als With these 
facts then, it was possible to deternune the 
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lengths of the non pregnant mtcrvals m 
months which preceded the conception^ of 
both the congcniuUy malformed otT^pnng 
and those of their normally de\elopcd siblings 
(brothers and sisters) 

THE nuA 

The lengths of the non pregnant mltn.als 
were determined for j 146 prtgnanacs which 
occurred in a consecutive senes of >51 families 
Of the 3 146 pregnanaes 584 terminated m 
the birth of congenitally malformed children 
and I 562 m the birth of their normally 
dev eloped brothers and sisters (Table I) The 
diagnoses of the $84 malformed ofl^pnng arc 
given in Table II In this connection it is of 
interest to know that the malformations m 
volved the body surface m approximately 80 
per cent of eases and that approximately 90 
per cent of the malformed individuals died 
withm I >ear of birth 

The number and percentage of pregnancies 
ending m the birth of congenitally malfonmd 
children can be compared with similar hgures 
for their normally dev eloped siblings in Table 
I arranged according to the lengths of the 
non pregnant intervals The percentage re 
iationship between the two distributions also 
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IS expres cif graphical} m Figure r 
these data it is apparent (a) that the iU“ 
lonncd children had a tendcnc> to be bom 
after longer non pregnant intervals on 
average than were their normally develops 
brothers and sisters and (b) that an exceiu 
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ingly large number of malformed offsprmg 
were born after non-pregnant mtervals of 
more than 4 gears’ duration 

As the home visitors turned m their reports, 
it was noted that a very long non-pregnant 
interval frequently preceded the birth of the 
malformed member of the family For exam- 
ple, it was quite common in the case of large 
families to note mtervals of 2 to 3 years be- 
tween normal children and then an mteiwal 
of 6 or 8 years preceding the birth of the mal- 
formed child, followed again by short inter- 
vals between subsequent, normally developed 
children It was the frequent repetition of this 
observation which led to the presentation of 
the figures given here 

The reason why such long, non-pregnant 
intervals preceded the conceptions of so many 
ot the congenitally malformed children m 
these families, is not known A partial ex- 
planation for this phenomenon is possible, on 
the basis of the observations presented m the 
previous paper (i) As was mentioned there, 
tlie parents of congenitally malformed chil- 
dren appear to exhibit a period of reproductive 
inefficiency, about the time m their reproduc- 
tive life that they give birth to their mal- 
formed children This penod is characterized 
by the frequent failure of these parents to re- 
produce full term, livmg and normally devel- 
oped offspring It would seem reasonable to 
assume, that, during this same period, many 


germ cells are produced, which not only are 
mcapable of giving rise to full term, livmg 
and normally developed offspring, but also 
ones which are entirely mcapable of becoming 
fertilized Hence, although germ cells are 
produced, they do not become fertilized, and 
so no offsprmg appear 

SUMilARY AND CONCLUSIONS 

1 The lengths of the non-pregnant intervals 
precedmg the conceptions of 2,146 offspring 
of a series of 531 women, each ha^'mg a con- 
gemtally malformed child, were determined 

2 The non-pregnant intervals precedmg 
the conceptions of 5S4 congenitally malformed 
children were found to be sigmficantly longer 
than the same intervals for their 1,562 nor- 
mally developed brothers and sisters 

3 This observation, and ones presented in 
a previous paper, tend to support a theory, to 
the effect that mothers of congemtaUy mal- 
formed offsprmg are wont to experience a 
more or less prolonged penod of reproductive 
mefficiency, at the tune that their congenitally 
malformed offsprmg are bom 
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SURGERY GYNECOLOGY AND OBSTETRICS 


IHE EFFECTS OF CALCULOUS BILIARY OBSTRUCTION ON THE 
STRUCTURE AND TUNCTIONS OF THE LIVER' 

VLDCRT III SNELL M D RocasSTU, Mlsscsota 
Divbl Ik I Mcdicia Tb U y O 

F rom a theoretical standpoint it uould sics arc not an entirely reliable help m this 
appear that the effects of stone in the connection since they represent only a small 
common duct On the structure and func sample of a large organ There are also cer 
lions of the Incr should be respcctiscly pre taiQ obvious objections to basing conclusions 
dictablc and measurable and that Lnoning m on necropsy material alone the pnnapal one 
a gi\cn case the duration and relative com being that it includes chicflj advanced he 
plctencss of biliary obstruction one should patic lesions However by a comparison of 
be able to estimate the degree of hepatic surgical descnptions with the available mi 
pathological and ph3siological change with a crosmpic material from all sources it ispossi 
fair degree of accuracy ble to come to some tentative conduiuons m 

The facts however seem to be somewhat regard to the degree of hepatic damage pres- 
at variance with this hypothesis if one ex ent m the individual case This plan is of 
amines the records of a senes of patients with course subject to cntiasm but it is reliable 
choledochobthiasis it is apparent that there m one respect there is little disagreement be 
are too many variable factors to ^low for an tween pathologuts and surgeons as to the 
easy solution Many stones remain latent m nature of the more senous grades of hepatic 
the ducts for long periods and cause damage to disease 

the biliary system and hepatic parendiyma In reviewing a senes of 63 recent cases of 
before producing dehmte symptoms It ts jaundiced patients vntb stone m the commoD 
also Lnowm that the ability of the liver to duct venned surgically or at necropsy and 
withstand biliary obstruction 1$ by no means comparing it with a si^ar senes reported in 
constant m different individuals and that the 1932 (10) the pathological lesions appear to 
properties of the liver in respect to regcncra fall into 4 groups the first representing un 
tion and repair vary over a wide range complicated calculous obstruction and the 3 
dependmg on the patency of the biliary sys remaining the more senous complicating le 
tem and the maintenance of adequate blood sions m the liver These cases may be classi 
supply Even if the pathological changes m fied as follows (i) those with minimal gross 
duced in the liver by calculous biliary obstruc and microscopic hepatic lesions and only 
tion were constant which they certainly are sbgbt evidence of disturbances m the func 
not is there any means of determimog the tions of the liver (3) those m which severe 
presence or mcasurmg the extent of such ascending biliary infections play a major part 
changes? A completely affirmative reply in the destruction of the hepatic parenchyma 
cannot as yet be given but at least it ispossi (3) those m which the liver undergoes a proc 
ble to obtain considerable information which ess of acute or subacute atrophy and degen 

may serve as a guide to treatment and eration following obstruction to the duct ana 
prognosis (4) those characterized by cither advancea 

The pathology of both experimental and hepatitis with beginning fibrosis or by the 
clmical bihary obstruction is not a new sub development of actual cirrhosis 
ject but It IS still not well understood nor In the current series (chiefly of cases seen 
generally appreciated For example it is dunng i935) the hepatic damage was con 
difficult to correlate the gross disease of the sidered to be slight or moderate in about tw 
liver seen by the surgeon with the micro thirds of the whole group while in about 
scopic appearance of the organ and the actual thud there was gros evidence of markea 
extent of destruction of hepatic tissue Biop« structural changes Cases in the first an 
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largest group, ui which only the effects of 
sunple, uncomplicated biUary obstruction are 
apparent, are chiefly those with a relatively 
short history of biliary colic and slight tran- 
sient jaundice at the time of examination 
The bihary passages were patent in every in- 
stance, and visible jaundice was either slight 
or in the process of subsiding, the average 
level of serum bilirubin being about 3 milli- 
grams per 100 cubic centimeters The sur- 
geon, in describmg the gross appearance of the 
liver as seen at operation, mentioned chiefly 
the localized perihepatitis in the fossa of the 
gall bladder and, occasionally, the increased 
firmness of the liver, its rounded edge, and its 
indistinct markings Discoloration from re- 
tained bile pigment producing a muddy, 
brownish hue was sometimes apparent Not 
many microscopic preparations from such 
livers are available, but they show chiefly 
shght atrophy of the cells about the central 
veins of ^e hepatic lobule, scattered bile 
thrombi, areas of bile pigmentation in the 
cells in the central zones, and occasional small 
collections of lymphocytes about the portal 
spaces In certain of these cases in which the 
hver was not remarkable grossly a consider- 
able degree of cirrhosis was already apparent 
on microscopic study 

In the second group, that in which cholan- 
geitis played a dominant role, a febnie course, 
deeper and more persistent jaundice, and in- 
termittent occlusion of the bile passages were 
charactenstic On the average the serum 
bihrubin was higher (8 to 15 mgm per 100 
c cm ) and there was httle vanation from 
day to day Hemorrhagic features and renal 
insufficiency were common in these cases 
The surgical record frequently called atten- 
tion to the engorged and cloudy appearance 
of the hver, to the presence of purulent mate- 
nal m the bile ducts, and to the frequent asso- 
aation of pancreatitis Microscopic prepara- 
tions in such cases revealed, m addition to the 
signs of bihary obstruction just mentioned, a 
greater degree of parenchymal destruction, 
with leucocytic collections in and about the 
finer bile passages and portal spaces Often, 
abscesses were present, which were most fre- 
quently miliary but which were at times of 
considerable size 


In the third group of cases, which were for- 
tunately not often encountered, the clinical 
picture was that of icterus gravus following an 
episode of bihary colic The distmguishing 
features of these cases have been described m 
earlier papers (ii), the most striking clinical 
symptom was the extreme degree of jaundice 
persisting without particular reference to the 
patency of the bile passages The levels of 
serum bilirubin were high (15 to 20 mgm per 
100 c cm ), a hemorrhagic tendency was 
often noted, and hepatic msufficiency was an 
early development Smce few of the more 
advanced cases have come to operation, avail- 
able descriptions of the liver come largely 
from matenal at necropsy The hver was 
often enlarged, firm, greemsh, and showed 
areas of reddish or yellow motthng, in occa- 
sional cases a flabby, friable, atrophic liver 
was found Microscopically the picture was 
that of extensive destruction of hepatic tis- 
sue, often whole lobules were destroyed and 
it was difficult to find anythmg more than 
remnants of the normal structure Extensive 
fatty degeneration was frequently noted 
Some of the less advanced cases of this type 
were observed at operation, and m these the 
striking features were the Paris-green color of 
the liver, its abnormal consistency, the pres- 
ence of white bile m the ducts, and the diffi- 
culty in controllmg bleeding 
The fourth group is compnsed chiefly of 
cases in which individuals have for various 
reasons suffered from mtermittent and in- 
complete bihary obstruction over longer 
periods of tune Partially patent bile pas- 
sages, shght constant jaundice, and an en- 
larged firm liver and spleen are the distin- 
guishing climcal features Hepatic insuffi- 
ciency and cholemic bleeding were not as 
common as might be supposed, and m fact 
many mdividuals appear to have an unusual 
tolerance to obstructive cirrhosis The hver 
in numerous cases was described by the 
operatmg surgeon as frankly of the hobnail 
fypS) perihepatitis and cholangiectasis were 
common findings, and m a few mstances there 
were even signs of portal obstruction 
Microscopically, the appearance of the he- 
patic parenchyma in “bihary cirrhosis” was 
vutually indistmguishable from that m the 
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ordinary non-obstructive forms The lobule 
of the hvet ucre outlined by connective tJS 
sue prolifcxalion and tbtre was often distinct 
adenomatous foraiation with gross disor 
ganizaUon of the hepatic structure Bile 
staining of the hepatic cells dilatation of the 
mtrahepatic bile passages and patchy areas 
of atrophy were usual accompaniments of the 
process In some cases by appropriate slams 
fairij. extensive deposits of fat «e/e ^own 

It should not be inferred that these four 
groups are absolutely distinct and charac 
tcrjslic as a matter of fact combination 
forms arc noted commonly both in the mote 
chronic and severe cases and m some of the 
supposedly uncomplicated cases in which the 
cirrhotic process was occasionally well under 
waj Suppurative cholangcUta or acute dc 
generating hepatitis may supervene m 
type of biliary obstruction without respect 
to Its duration or the prev lous condition of the 
Iner Cbolangiectasis may also be a factor 
particularly in assouation with large impacted 
stones or following repeated epis^es of par 
tial obstruction but it ts cl much less tmpor 
tance than m cases of biliary obstruction 
from neoplasm The time factor in the 
development of secondary hepatic lesions is 
important while one sees extensive acute or 
subacute degenerating lesions at an> stage of 
biliary obstruction the actual gross appear 
ance of cirrhosis was uncommon except foJ 
lowing long continued interference with the 
flow of bile 

Froai the pathological standpoint one maj 
conclude that m about two thirds of cases of 
calculous bdiary ob^imciion the bepalitr le 
ions are of a relatively minor and temporary 
nature and of such a character as to present 00 
great obstacles tc rccoi cry in the remaining 
third mote serious complicating lesions are 
encountered which are chaiacicrucd by 
various degrees of degenerative or destructive 
lesions m the hepatic parenchyma by pro 
Iteration of connective tissue and arrbosis 
by cbolangiectasis and cholangatis or by 
combinations of all three These pathological 
changes are reflected to a considcraHe degree 
in di turbancps in function which may be 
demonstrated in various ways and as a rule 
one may form certain conclusions ax to the 


probable degree of hepatic damage from such 
testa \s a general rule the three more serious 
types of hepatic damage just mentioaed an 
not always be clearly distinguished one from 
the other by clinical or laboratory means end 
ui discussing the effects of these lesions oq 
hepatic functional tests they are best con 
stdered as a group 

In the first an d larger group of patients w ho 
present the picture of uncompbeated tem 
porary biharv ofastrurtion and who axe usu 
ally classified bv the operating siir{,eon ashav 
lag minor grades of hepatitis fgtade 2 or less? 
the only hepatic functions which ate particu 
JurJy affected are tho»e that centra) the eicre 
tioti of bdirubin and such dyes as bromsul 
pbaleui As stated in an earlier paragraph 
the average level of serum bilirubin m this 
group of cases at the time of operation was 
about s nuihgrams per too cubic centimeters 
In a few cases «ccn immediately following 
colic a peak of 6 to 5 mdbgramv per lOo cubic 
centimeters was attained but withmadavor 
so a much lower figure was recorded In a 
number of such cases the retention oi brom 
sulphalevn wav graded 1 to 3 especially when 
the tc t was performed shortlv following colic 
Since it is known 1,1) that the hepatic c:il 
ukes up dyes poorlv during or immediatcl) 
foKowang an episode of biliary obstruction 
this finding is of littfe importance and doc 
not signify hepatic damage of the degree m 
dicaled OccasionaUj a positive Takaia \ra 
test was noted this also can be di ourted to 
a great extent since the test is not by anj 
means a vpcafir indication of the presence of 
cirrho (4) as some writers have intimated 
In other words a low figure for serum bib 
rubm following an isolated recent attack of 
bihary colic is of itself reasonably good assut 
ance of a hepatic parenchyma that is to all 
intents and purpo cs competent at that par 
ticular time Under these arcumstances fur 
ther hepatic functional studies are not hkeJy 
to give much additional information of value 
la exception must be made in the cases of 
tients who give a long history of repeated colic 
and slight vanable icterus since m these 
cases there may be chronic hepatic damage w 
considerable extent in spite of a minor degree 
of bihrubmeioia 
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In thy thrtc groups in whkh more venous lion It has long been a rule ot thumb that 
hepatic damage h present, such d image’ is, as deep jaundice following biliary colic meant a 
has bceu said previoush , traceable to cholan- badK damaged luer lor instance, m the 
geitis to cAtcnsiee degeiieratice’ hepatitis, to series of cases under consideration, every pa- 
the development ot biliar> cirrhosis and, tient who had a level ot serum bihnibin main- 
rarelv , to interlereiicc with the portal blood tamed at S milligrams per ico cubic centi- 
suppls In these cases the widest possible meters or higher had gross visible hepatic 
range of disturbance m hepatic tunction hvis damage of considerable degree at operation 
been recorded, and to avoid contusion the In the individual case it is ditficult to say 
results are best evaluated b\ considering the just how much of this rise in bilirubin repre- 
indiviciual luiietions themselves ilu geii- sents obstruction of the bile ducts alone and 
eral metabolic properties of the liver are not how much represents the damming back of 
as a rule greati> disturbed even by destruc- normallv lormtd bilirubin because ot damage 
tion of a consieicrable portion ot its paren- to the hepatic cells themselves It is rare that 
ehv-ma, the assinnialion am! utilization ot the common duct is completely occluded by 
carbohvdratc, protein, and lat being main- stone, so that the high levels for serum bih- 
tained "within ph> siological limits Ihc onl) rubin e innot be evplained on this basis Ihere 
disturbances ot earboh>dratc metabolism is some indirect evidence, based on photelom- 
which arc 01 importance ire two (rt there eter detcrnunations of bilirubin (j), which 
inav be an increased eviretion ol galactose m indicates that bihrubincmia due to obstruc- 
the" occasional case with acute cellular dam- lion alone rarely exceeds 5 to S milligrams and 
age, and (2) hjpoglvceniia ma> occur among that anv increment abov’e this is due to failure 
patients With evtremelv tatty, cirrhotic livers 01 bilirubin Ignang the indirect van den 
The onlj significant changes in protein me- Btrgh reaction) to pass the hepatic cell In 
tabohsm are those pertaining to the level of other words, increases above the average level 
plasma proteins, a matter which will be con- for uncomplicated obstruction turmsh an in- 
sidered separatelv , a low value tor blood urea dt' ol hepatic damage 

IS uncommon and onlv rarely have studies on I he studies of Watson on the excretion of 
the partition of urinary nitrogen shown sig- urobilinogen furnish an interesting corollaiy- 
nificant vanations from normal (13) The to this theory, he has shown that in imcom- 
relation of the hvtr to fat metabolism is vir- pheated choledocholithiasis the urinar> excre- 
tually an unexplored field It is known that tion ot urobilinogen is within normal limits, 
biliary obstruction even il ol lairly short whereas in cases with associated cholangeitis 
duration, will produce a marked rise in blood or cirrhosis the liver fails to take up the 
cholesterol and cholesterol esters and, con- chromogen, and it is eliminated m large quan- 
versely, tlvat progressive hepatic damage will titles m the urine Whatever the ex-planation 
result m an equally striking fall of these sub- of the increase in serum bilirubin in corn- 
stances, in cases of acute or subacute atrophj pheated cases of common duct stone may be, 
ot the liver the cholesterol esters may be there is no disagreement as to its significance 
reduced to extremely low lev els None of the In this field theory and practice agree, the 
foregoing changes are of chnical importance mortality of surgery in cases of calculous 
and can rarely be used as a guide to prognosis biliary obstruction lies largely, as one could 
For practical purposes the most valuable predict, in the group of deepl> jaundiced 
information on the state of the hepatic par- patients 

enchyma of the patient with calculous ob- -\mong the most useful of the hepatic func- 
struction may be obtained from three sources, tional tests from tlie standpomt of prognosis 
namely studies of the excretory functions, of is one which is based on the detoxifying ability 
the dctoxifjang functions, and of the ‘ manu- of the hver, speafically on its ability°to con- 
lacturing” functions of the liver The first jugate benzoic acid withglvcme and thus form 
implies principally a consideration of the hippunc acid In man, the site of this svm- 
tevels of serum bilirubin and their fluctua- thesis is presumed to be the hver and the 
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organism which is stored, at least in part, in 
tlic In cr and w Inch is probably at least 50 per 
cent albumin or albumm producing material, 
and these ineestigators believed that there is 
probably a dynamic equilibrium between tis- 
sue and plasma protein, in w'hich equilibrium 
the stored matenal in the h% cr may figure 
There is a long senes of reports on the rela- 
tion of hepatic disease to the level of serum 
protem (5), and it has been observed re- 
peatedly that in advanced chronic hepatic 
lesions, particularly m portal cirrhosis, there 
IS a moderate reduction in Uie total serum 
proteins, the diminution occurnng chiefly m 
the albumin fraction with reversal of the 
albumm-globulin ratio In less advanced 
cases, the albumin may be only moderately 
reduced and the globulin may be normal or 
increased m amount In any type of hepatic 
disease, how’ever, the effects on the albumin- 
globuhn ratio are somewhat the same In 
some cases of hepatic damage due to stone in 
the common duct studied at the clinic, albu- 
min-globuhn ratios as low as o 5 have been 
observed In others, with less serious hepatic 
injury, the changes m the ratio are not as 
marked or constant and the vanations noted 
tend to return to normal as improvement 
takes place The rapidity with which changes 


in the total serum protem and in the albumm- 
globulm ratio may take place is rather strik- 
ing, and repeated determinations m the same 
case and in evpenmental studies on animals 
indicate that these changes reflect m a gen- 
eral way the course of the hepatic lesion In 
clinical subjects it has been noted that very 
low albunfln-globuhn ratios are found only in 
cases in which obstruction of the common 
duct has seriously damaged the hepatic par- 
enchyma, and for tins reason it appears that 
determinations of the serum proteins and the 
albumm-globulin ratio may be of consider- 
able value in prognosis In this connection it 
should be noted that the development of 
ascites in the occasional case of biliary cir- 
rhosis may depend on reductions in serum al- 
bumin, the factor shown to be most important 
in maintaining the osmotic pressure of serum. 

The extent to which the results of the vari- 
ous hepatic functional tests can be correlated 
one with the other and with the degree of 
hepatic damage described by the operating 
surgeon is shown in Table I It is apparent 
that the deviations from normal as deter- 
mined by the various methods of study do not 
necessarily parallel one another, but that on 
the whole this situation is approached in the 
more chronic and severe hepatic lesions The 
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V THERAPEUTIC STUDY OF BROMSALIZOL IN CHRONIC ARTHRITIS 
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B ROMSALIZOL, or mono-brom salig- 
enin, is a cbemical compound de- 
scribed by Macht and Dunning in 
several previous communications (31 4 ) Si 
7) Pharmacological study of this drug re- 
vealed that it possessed two striking physio- 
logical properties (i) a local anesthetic 
effect and (2) an antispasmodic action on 
smooth muscle tissues and organs It was 
furthermore discovered that the toxicity ot 
bromsalizol was very low, another finding 
which warranted its therapeutic trial 
a study, undertaken by a number of physi- 
cians, indicated that the drug was efiectix’e 
in chnical conditions characterized by colic- 
like pains and other symptoms produced by 
spastic condition of smooth muscle tissues 
These cases mcluded particularly such dis- 
eases of the gastro-mtestmal tract as pyloric 
spasm, spastic conditions of the small and 
large intestine and gall-bladder colic, dys- 
menorrhea or colic due to spasm of the uterus, 
and a number of urological conditions, espe- 
cially spasm of the bladder, seminal vesicles, 
and ureters (8) Later reports from numerous 
physicians in various parts of the country 
confirmed the original findings 

The chemical structure of this compound 
IS shown below Bromsalizol is mono-brom 
saligedin, a derivative of sahgenm or hy- 
• droxy benzyl alcohol Sahgenm is found in 
nature in the glu coside known as salicin, 
which was used by the old physicians in 


OH OH 



Br 


benzyl alcohol sahgenm 2o\ys brombenzjl 

alcohol 

(Bromsalizol) 

treating rheumatic afiections (i) The com- 
pound IS closely related to sahcylic acid, as a 
comparison of the formulas given will show 


Because of the therapeutic value of the 
salicylates and of salicm as antirheumatics, 
it was deemed worth while to conduct an m- 
vestigation for the purpose of determining 
whether or not bromsalizol afforded any 
relief m arthritic cases 

anialal experiments 

It is not possible to produce an arthritis 
experimentally, neither is it possible to make 
an accurate comparison of such pain relieving 
drugs as the various antipyretics by the use 
of animals In the pharmacological labora- 
tory, however, we could and did obtain m- 
direct experimental evidence indicating that 
bromsalizol exerts on the central nervous 
system an action very similar to that of the 
salicylates and other antirheumatic drugs 
Such mdirect evidence was derived from 
experiments on animals nnth fever, animals 
with convulsions of cerebral ongin, and 
anmials with general anesthesia 

Fever was produced in rabbits and gumea 
pigs by various methods as, for instance, by 
injecting them nutb hay mfusion The action 
of bromsalizol, admimstered by stomach to 
these ex^ierimental animals, was then mves- 
tigated It was found that bromsalizol, like 
the salicylates and other antispasmodic drugs, 
produced a definite, though not very marked, 
lowering of the temperature This finding is 
illustrated by the following protocols 

Rabbit No 17, weighing 2 kilograms, previously 
injected with haj mfusion 

II 18 a m Temperature, 104 degrees F 

11 2$ am Injected mtraperitoneallj 20 cubic 
centimeters (100 milhgrams) of o s per cent solution 
of sahgenm 

12 20 p m Temperature, 104 degrees F 
2 00 p m Temperature, 104 degrees F Mo 

antipyretic effect 

Rabbit No iS, weighing 2 kdo, previously injected 
with hay infusion 

11 20 a m Temperature, 104 degrees F 
1125am Injected intraperitoneally 15 cubic 

centimeters of o 5 per cent solution ot bromsalizol 

12 20 p m Temperature, 100 degrees F 
I 00 p m Temperature, loi degrees F 
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1 00 p m. Temperatufe J04 degrees Anti 
pyretic effect and recovery 

Guncapt(No i «eighmg 430 grams previoudy 
injected with hay infusion 

2 00 p m Temperature roj 3 degrees F 
205pm Injected intrapentoneaily 50 miUigrams 

of saJigeain 

3 CO p m Temperature 103 degrees F 
GuineapigNo z weighiag 44a grams previously 

injected mth hay infusion 
2 lop Ta Temperature 104 degrees F 

2 15 pm Injected mtra.pentQaeaily so auJhgnms 
of bromsaliaol 

3 00 p m Temperature loa 8 degrees F 
Vnlipyreljc effect 


The antipyretic effect of bromsalizo) couJd 
be demonstrated only in anunal;! wth bypet 
pyrexia or temperature above normal The 
temperature of normal rabbits could not be 
lowered to a subnormal degree even by doses 
of to grams administered by stomach 
A second senes of expenments gave further 
proof that bromsalizol exerts a nmd sedative 
action on the central nervous s^tem In 
these expenments convulsions of tW cerebral 
type were produced by mjectmg guinea pigs 
rats and mice with solutions of camphorated 
oil and a study wws made to determine 
whether or not bromsalizol antagonued such 
convulsant action The effect of bromsalizol 
or mono brom saligenm on camphor con 
vulsions was compared with that of the 
mother substance saligemn itself It was 
found that saligcnm alone exerted very little 
antagonistic action on the convulsions but 
that bromsalizol had a definitely sedative and 
anticonvulsant effect This action is illus 
trated by the following protocols 

Guinea Pig No j weighing 420 grams 

955am Injected intrapentoneaily with 50 miUi 
grams of sahgenin 

2 25 p m. Injected intrapentoneaily with soiniUi 
grams of saligemn 

2 57 pm Injected x cubic centimeter of cam 
phorated oil (U S P ) 

3 03 p m \ lolent convuls ons 

3 20 p m Repeated clontc and tome convulsions 

3 30 p m Monbund 

4 IS p m Dead 

Guinea pig 4 we ghmg 430 S^nis 

9 58am Injectedintrapentoneally with somiUi 
grams of mooo-brom saligemn (bcoeasiluo}) 

230pm Injected with 50 uiUigrains of brom 
salicol 

3 00 p m Injected with x cubic cenumeter ot 
camphorated oil (U S P ) 


3 o3 p m Tremor 
3 10 p m Mild convulsion 

3 20 p XXL Sitting up no convul ion 

4 00 p m Mild convulsion 
4 IS P m Quiet 

Next day Recovered 

Further evidence of the sedative effect of 
bromsalizol on the central nervous system 
and particularly on the bram was obtained 
la expenments on such small animals as rats 
and mice Large doses of bromsalizol in 
jected in these animals produced a hypnotic 
effect Having thus been put to sleep they 
remained anesthetized for many hours If 
the dose was not excessive they eventually 
regained consaousness and were apparently 
m sound health a few days later 

R<!t weigbiog xso grams Injected intrapen 
tooealJy with 10 cuwc ceutimetexs of 05 per ctof 
solution of mono-brom sahgenis (bromsaluol) m 
pbysicdogicaJ saline liypoouc uect produced 
recovery m 3 hours 

ifouse weighing 24 grams Inyected intrapen 
toneally with i cubic centimeter of 05 per cent 
solution of bromsalizol Deep anesthesia patlid 
recovery 10 6 hours complete recovery overnight 

Such a general anesthesia could not be ob 
tamed m expenments on larger animals— 
guinea pigs pigeons rabbits cats and dogs— 
even with very large doses of the drug 
Nevertheless the expenments on small am 
mats indicated that bromsalizol has a sedative 
effect on the bram including the pam areas 

THERAPEUTIC EXPERIENCES 

Inasmuch as the salicylates and salian hav c 
proved efScaaous in relieving rheumatic or 
arlhnlic pams and the expenments with 
bromsalizol desenbed indicated that in some 
respects it has on the central nervous system 
an action like that of the salicylates it was 
deemed north while to male a study of tins 
drug on a senes of clmical cases especially 
smee it has a v cry low toxiaty Such a study 
was made on a scries of clinical cases suffenng 
from arthnUc pams of a chronic type and 
the effect of bromsalizol on such patients was 
compared with that of acetyl salicylic and 
and vanous other antipyretics 

Doses of from 5 to 10 grams of bromsalizol 
were admmistercd three tunes a day to each 
of a senes of one hundred ambulant cases 
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complammg of arthntis More than 75 per 
cent of these patients were definitely relieved 
of their rheumatic pains, and a companson 
of the action of bromsahzol with that of 
acetyl salicyhc acid revealed that the stom- 
achs of these patients tolerated the former 
better than the latter Indeed, some of the 
patients selected for this study took brom- 
salizol because they had suffered gastnc 
nritation from previous admmistration of 
ordinary sahcylates Data regardmg the 
ambulant cases mentioned have been ob- 
tained from a number of practicing physiaans 
A detailed description of this series of cases is 
omitted because the object of the present 
paper is primarily to set forth the results ob- 
tamed m a carefully controlled study of the 
effects of bromsahzol on chronic arthritics 
under the constant supervision of doctors and 
nurses 

Female patients with mveterate arthritic 
manifestations were selected for this mvesti- 
gation of the effect of bromsalizol on chrome 
arthritis cases at the Home for Incurables, 
Baltimore The action of bromsalizol was 
carefully compared with that of several other 
drugs, often without the knowledge of the 
patient Bromsahzol was admimstered m 
doses of 10 grams three times a day, and 
sometimes oftener The drug was usually 
given m tablet form but m some cases, to 
distract the attention of the patients, it was 
administered m capsules For further control, 
such capsules were occasionally interchanged 
with capsules of sochum bicarbonate Attend- 
ant nurses carefully recorded on charts the 
effect of bromsalizol not only on pain but also 
on blood pressure, temperature, urme, gastro- 
intestinal tract and general condition and be- 
havior of the subjects 

RESULTS 

The total number of patients studied was 
24, most of them well past middle age The 
cases IV ere selected especially for their per- 
«stent and uncontrollable arthntic pams 
“^^dication previously employed mduded 
Dnds of coal-tar derivatives and also 
codeine The effects of such drugs were com- 
pared with those of bromsalizol The results 
are classified as follows 


No effect was noted m 5 cases out of the 
24 The treatment had to be discontinued m 
other cases because one suffered from a 
psychosis, a second refused to co-operate and 
take the drug, a third complained of nausea 
after its mgestion and a fourth developed a 
gemto-urmaiy condition from another cause 
and was accordmgly considered unsuitable 
for such an experimental study Ten of the 
remaming cases, or 42 per cent of the total 
number, were definitely relieved, and 5 
patients, or 21 per cent, showed marked 
rehef A favorable therapeutic action was 
thus noted in 63 per cent of all the cases 
Another finding made m connection with 
this study was that the effect of bromsalizol 
on the temperature was nil except m one case 
This patient had a slight fever and brom- 
salizol lowered the temperature one degree 
This negative finding was not surprismg be- 
cause all the other patients had a normal 
temperature and antipyretics m general, 
unless they are given m toxic doses, do not 
lower normal temperatures (2) 

It was found, moreover, that bromsalizol 
had no effect on normal blood pressure In 
patients suffering from hypertension, how- 
ever, bromsalizol effected a reduction m both 
systohe and diastohc pressures There was 
an accompanying rehef m sjmiptoms due to 
high blood pressure, such as palpitation of 
the heart and headache Thus, for instance, 
one patient who before treatment showed a 
systolic pressure of 210 millimeters and a 
diastohc pressure of 120 millimeters, after- 
ward gave a reading of 160/102 Cunously 
enough, another patient, whose blood pressure 
was below normal, or 101/72, before she was 
treated with bromsalizol, afterward gave a 
readmg of 140/S1 This nse in blood pressure 
was probably due to an improvement in her 
general condition and rehef of her suffenng 
With regard to the effects of the drug on 
the gastro-mtestinal tract, it may be noted 
that one case of constipation, ol the spastic 
type, was stnkmgly relieved by bromsalizol 
This, ot course, was a manifestation of the 
antispasmodic effect of the drug on smooth 
muscle viscera The patient’s constipation, 
which was of a decidedly spastic character’ 
was therefore reheved by the drug 
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A CONSIDERATION OF THE NUTRITIONAL STATUS OF THE 

SURGICAL PATIENT^ 

JOHN A WOLFER, il D , F A C S . Chicago, ILIJ^OIS 


A COMPREHENSIVE analysis of the 
nutritional status of the surgical pa- 
tient indicates that many patients at 
the time of operation are in a state of malnu- 
trition due either to a deficient food intake 
or to their inability to utihze mjested nutri- 
tional elements Such a nutritional disbalance 
embraces actual food deficiency as well as 
dehydration, stages of a^’ltamlnosls, and min- 
eral deficiency Under ordinary circumstances 
the average American, due to comparative 
accessibility to essential food stuffs, will not 
display a definite deficiency syndrome unless 
the period of subtotal starvation is prolonged 
However, experience indicates that a consid- 
erable number of postoperative complications 
which increase the patient’s discomfort and 
add to the morbidity, if not to the actual 
mortality, can be attributed to faulty nutri- 
tion 

A study of nutritional status in health and 
disease is not a simple matter since the body 
has the ability to compensate for many of the 
transitory deficiencies of food intake The 
situation is amply expressed by McLester 
“The organs of the body and the tissues and 
fluids that make up these organs are in a 
wonderfully steady state of equilibrium, so 
much so that when the orgamsm is deprived 
of anything essential this balance is profoundly 
disturbed and the entire mechanism upset 
To the preservation of this mechanism at all 
times and in the face of all the vicissitudes to 
"hich man is subject many factors contribute, 
some of these simple in nature, some exceed- 
mgly complex, some large, some exquisitely 
small ” 


In evaluating the nutritional requirements 
for the specific individual there must be con- 
sidered the caloric values of the food elements 


protem, fats, and carbohydrates — the essen- 
tial \ itamins, imnerals, and water Water in- 
take so as to assure a complete water balance 
has been stressed during the past tew years 
mid It need only be mentioned here as an 


essential in the propei nutrition of the patient 
It may not be out of place, however, to men- 
tion two phases of water balance as it applies 
to the surgical patient One is the msensible 
water loss Coller has called attention to this 
and estimates that the average loss of water 
during the first 4. hours after a major surgical 
procedure is i liter This includes loss of 
blood, urine, evaporation from tidal air, per- 
spiration, and the vomitus About 70 per 
cent of this amount is represented by per- 
spiration and tidal air vapor He states that 
the amount may be increased to 3000 cubic 
centimeters by fever The second phase is 
concerned with replacement in the event of 
need of considerable amounts of water Smce 
the subcutaneous or intrax^enous methods are 
the ones usually employed, the water is ad- 
mimstered in the form of physiologic salt 
solution I have known instances in which 
4000 to 6000 cubic centimeters of salt solution 
have been given durmg a period of 24 hours 
This means that from 36 to 54 grams of salt 
are given to the patient durmg a period of 
24 hours when the normal need is only approx- 
imately 15 grams In the presence of kidney 
disease, a cnsis may be precipitated by such 
indiscriminate introduction of salt 

In the consideration of the nutritional 
status of the individual, the sux “pillar 
aspects ” of Sherman are deserving of mention 
They are “ (i) the energj’' aspect, (2) the pro- 
teins and their ammo acids, (3) the mineral 
elements, (4) the vitamins, (5) the interrela- 
tions among these different factors, and (6) 
the principle that our most significant concern 
is with the nutritional reactions of the living 
body as a whole — as a co-ordinated whole 
w'hich, in some respects at least, is something 
more than a mere summation of its parts ” 
The science of nutntion has taught us that 
the aAcrage individual in a state of rest re- 
quires 25 calories per kilogram of body weight 
to supply the necessary^ energy for his basal 
metabolism With activity or when the basal 


* Read before the tab State Mciitcal Socict> at Logan Utah SentcTibcr 
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mciaboli&m is raised by fc\cr or melabolic 
disturbances such as may be produced b> 
hyperthyroidism the need materially m 
creases This energy is supplied by the basal 
foodstuffs — fats proteins and carbohydrates 
By tJic consumption of these food stuffs when 
supplied in adequate amounts the body is 
supplied wath the proper amount of fuel for 
OMdation processes When excess amounts 
are taken there is a storage m the form ol 
glycogen deposits in the li\cr and muscles 
and deposits of fat \ moderate amount of 
the latter is desirable since it constitutes a 
reserve supply of fuel for emergency use and 
offers protection to organs and structures as 
well as a mechanical support to organs fbe 
latter is concerned with vnsccroptosis and 
allied diseases 

The properly balanced diet should consist 
of the basal food elements in such proportions 
as to maintain a normal relationship of cssen 
tiaf \a(ucs ft has been stated that an excess 
of one type of food with a marked deffuvney 
or absence of another is more harmful tbao 
the withdrawal of all food This applies cvpc 
aally to protein dcffacncy with a high carbo 
hydrate intake This observation is tspe 
oally signiucant when vse consider how often 
the surgeon attempts to nourish a dcvttalued 
patierit after operation by giving glucose in 
travcnously A state of protein dchocncy no 
doubt IS an important factor in many surgical 
patients The average restricted diet is poor 
m protein in fact is far below the necessary 
nitrogenous requirements Minot is of the 
opinion that sundry disorders may be ailnb 
uted to a protein defiaent diet he ates a ease 
m which it IS his opinion that the prolonged 
coagulation time of the blood was due to 
nutntional defiaency It is pertinent to note 
the marked change in the attitude of the 
mtermst toward protein intake m forms of 
nephritis In the nephrosis eases m which 
large quantities of albumin arc lost in the 
urine it is essential that the protein diet be 
increased rather than decreased so as to 
supply the body with sufliaent nitrogenous 
material Minot believes that m some eases 
of albuminuria the deficient protein intake 
may be an etiological factor and that a pn 
mary kidney disease is not present the al 


bummuna being the result of a lowered 
threshold of the kidney assoaated with de 
fcctivc nutrition Furthermore it is interest 
mg to note that the modem conception in 
treating the pregnant woman is because of 
the inordinate dram upon bet body proteins 
leading to edema and allied conditions toward 
an increase in the protein diet rather than a 
curtailnient Protein defiaency manifests 
itself m sundry ways such as edema diy 
harsh skin transitory attacks of mild icterus 
loss of weight and strength mental stupor 
decreased resistance to disease (McLestcr) 
and the like Just how many of the distress 
ing symptoms encountered m the surgical 
patient can be accounted for on the basis of 
protein starvation is yet a question however 
It IS my imprc&sion that protein deficiency 
plays a much greater r&le in the morbidity 
and mortality than we believe or can p»\e 
Carbohy dratc food substances are sup^sed 
to be readily digested and easily metabolued 
and ibcrtforc are the common constituents of 
the dietary for a surgical patient There is no 
question but that lbs is true however they 
must not be giv en to the exclusion of proteins 
and fats Carbohydrate food stuff supply 
readily available energy and the excess u 
stored ID the liver and muscles in the form ol 
glycogen This reserve store of glycogen is 
not excessive for it is known that with com 
plclc withdrawal of carbohydrates and those 
foods from which the body can build cactw 
hydrates the liver glycogen will be exhausted 
within i8 hours After thi penoj of time 
the necessary carbohydrates must be metabo- 
lized from the living body tissues and at the 
cxpeiKc of the body economy It is a growing 
impression that the extensive and prolongs 
drainage of the body tissues to make avadable 
adequate energy produang elements is 
mental to its mtegnty It might be 'tuted 
that 5$ per cent of protein and lo per cent oi 
fat can be metabolized mto carbobydmtcsin 
the body but that protein can not be bunt 
from carbohydrates or fats therefore the 
necessary proteins must be either suppUed 
extraneously or be withdrawn from the bodv 
proteins 

Space will not permit entering mm an 
extensive discussion of the vitamms bow 
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ever, there is no question but that forms of 
avitaminosis play a definite role in the sur- 
gical patient Perhaps in the average under- 
nourished patient, a vitamin deficiency plays 
a greater r 61 e than actual food deficiency 
Md-ester has noted that in the guinea pig a 
period of time elapses between the actual e\- 
haustion of the vitamin C reserve and the 
appearance of scurvy, during which time 
pathological changes are taking place He 
believes that the same situation obtains m 
man and that there is constant need of a 
vitamin C supply because without appearance 
of actual scurvy, changes similar to those in 
the gumea pig occur which impair resistance 
for intercurrent infections In a report of 
evcellently controlled experiments hlcCarri- 
son concludes that sinusitis, otitis media, 
gastroduodenal ulceration, forms of goiter, 
and urmary calculi frequently occur in 
animals fed an ill balanced diet containing 
little or no vitamm A bearing food He 
states “In my experience these food mate- 
rials”-— raw milk, butter, cod liver oil, carrots 
and fresh green vegetables — “when suitably 
combined have protected my animals from 
these diseases and I do not doubt that in the 
hands of the surgeon they will go far to pro- 
tect his human patients from them and 
facilitate their cure and non-recurrence after 
operation ” McCarnson further calls atten- 
tion to two pomts of interest to the surgeon 
(i) If rats, fed on a diet low in vitamin A be 
infected with paratyphoid bacdli they usually 
die from the infection In those that recover, 
the infection persists in the lymph glands for 
a long time after the general infection has 
been overcome He infers that enlarged 
lymph glands m the human may be the result 
of persistence of infection as the result of a 
vitamm A deficiency diet (2) There are 
breaches m the walls of defense against 
bacterial mvasion consequent to the use of 
vitamm A deficient diets also that other 
vitamins may exercise an anti-infective action 
He cites the observations of Arnold 

The pathological examination of the dead animals 
following avitaminosis experiments shows evidence 
III changes due to iniections of various kinds 
lie have found that one of the first demonstrable 
changes in avitaminosis is an alteration in the dis- 


tribution of the bacterial life within the lumen of 
the intestinal tract The bacteria ingested by the 
mouth are not destroyed m the usual manner, but 
remain viable for many hours withm the contents 
of the whole length of the small intestines The 
niLxed bacterial flora of the large intestines ascends 
into the upper levels of the small intestines There 
is a gradual and progressive loss of the power of the 
body surface to control the microbic life existing m 
contact with it These findings have been constant 
and bold for vitamins A, B, and D deficiencies By 
the time the adult animal shows a loss of body 
weight or the young animals show a stationary 
weight curve, there is evidence of bactenal mvasion 
of the mucosa of certain surfaces These latter ob- 
servations have been made by numerous investi- 
gators We attribute the earlv inflammatory changes 
in the lining membranes of the eye, mouth, throat, 
alimentary tract, etc , to the loss of power of these 
body surface coverings to regulate the bactenal flora 
in contact with their cells This precedes evidence 
of invasion of the membrane by bacteria ” 

More recent observations seem to mdicate 
that vitamm A deficiency causes a change in 
the character of the epithelium limng the 
respiratory, ahmentary, and genito-unnary 
tracts, also the eye “ The normal epithelium 
undergoes metaplasia or is replaced by strat- 
ified keratinizing epithehum” (Wiggers) This 
change is, no doubt, due to the lack of vitamin 
A Wiggers believes that this accounts for 
the eye changes, the formation of renal calculi, 
and that the altered epithelium of the respira- 
tory and ahmentary tracts has lost its power 
to resist bacterial mvasion, thus accounting 
for respiratory infections and gastro-mtestmal 
disturbances Be the mechanism what it 
may, all experimental evidence points to the 
fact that m vitamm deficiency, especially 
vitamin A deficiency, there is a decided 
tendency toward a breakdown of the resist- 
ance to infection mvolving especially the 
respiratory and gastro-mtestmal tracts Ibis 
fact should be of more than passmg interest 
to the surgeon m view of the frequent post- 
operative respiratory mfections and gastro- 
intestinal disorders 

There are several significant facts concern- 
ing vitamin B deficiency It is known that 
anorexia is a prominent symptom 01 vitamm 
B deficiency, in fact, this is so stnkmg that 
many observers have concluded that all of 
the typical symptoms of vitamin B deficiency 
can be accounted for on the basis of malnutn- 
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tioii incident to incomplete starvation JTie 
pylyncuniis dut lo vitamin B deticiepcy may 
be a confusing factor m dealing with ctitam 
types of neuritis and arthritis encountered in 
the human 

\ilamin D deficiency is associated with 
calaum metabolism Sherman states that 

probably about one tenth of the Amencan 
families not consciously underfed were never 
thelcss subsisting on dietaries deficient la 
calaum and were therefore undernourish^ 
in this respect It has been shown that there 
IS a dail} exchange of o 88 gram of pho<v* 
phorus and o 45 gram of calaum in the adult 
of average weight therefore it is necessary 
that the diet contain at least that amount of 
each m order to maintam a normal chemical 
balance as pertams to these imncrals Recent 
investigators stress the importance of ample 
calcium and phosphorus mtale especially m 
the individual who is sufienog from Mne 
disease or parathyroid dyscrasia 

In summary m regard to mild states of 
raalnutntioa it is well expressed b> Mmot 

The berderlme states of nutnUoaal msufficiescy 
need better recogoiUoa as does the fact that appar 
eatly satisfactory nutrition does not mean optimal 
nutntios Chrome depaituie from the optimal diet 
even if slight can produce ill health when operative 
over along penodof time and espeaaUy if combmed 
with digestiv e disorders or other adverse factors 

When considering the grossly inadequate diet 
McCarnson states 

I claim for this experiment that it proves coodu 
sivxly that one sided diets vrhich are di proper* 
tionately nch in cereals and poor in anim^ fats 
mtlh and fresh vegetables are capable of inducing 
in albino rats a large proportion of the disease in 
eluded in our c^endar of human ailments I may 
add that of all faulty diets 1 have used that com 
posed of white bread margarine tea sugar jam 
preserved meat and scanty overcooked vegetables 
— a diet in common use by many people m this 
country— proved to be one oi the worst and most 
likel) to be assocuted in rats w th many of the 
morb d tales I have mentioned e pecially diseases 
of the respiratory and gsstro intestinal tracts. 

The common and characteristic manifcs 
tation of malnutrition or starvation is loss of 
waght and strength and it has been demcoi 
strated both upon the experimental animal 
and the human that states produced by rather 


prolonged periods of starvation can he cot 
reeled b> an adequate diet proviJiJ ihe 
period of starvation has nut been too long 
\foi:eover the manifestations of tarvatiou 
are less pronounced and are dela)ed if water 
balance is mamtamed 
In the pathological patient who is a candi 
date for some surgical procedure added 
factors become operative Among these are 
madequate water intake and often excessive 
loss of water fever which calls for an increase 
of eneigy producing elements toxemia which 
affects essential parench>'matous organs espe 
aally the liver, heart kiiieys pnd theductless 
glands impairment of the hematopoietic 
tissues leadmg to anemia, mterference with 
digestion and absorption e«peaall> in those 
cases in which the gastro intestinal tract is 
the seat of disease and no doubt other unJc 
termmed factors These additional eJemenls 
remove the individual from the categorj of 
simple mabulntion or starvation and place 
upon him burdens which may contribute to 
senous complications 
The mechanism or organs res^nsible for 
making fixed body tissues available for ncces 
saiy energy are not known It is entirely 
possible that due to changes m certain 
organs the mechanism may be interfered 
with sutfiaently to deprive the individual of 
absolutely necessary energy produemg mate 
nal and thus preapitate a fatal issue Many 
side issues are involved in this complicated 
process of nutntion during a state of mal 
Dutntion and starvation in the pathological 
patient It is believed that certain ammo 
aads arc necessary m the production of 
hormones as an etample tyroane m the 
formation of tb>roxin and cystine for msuJm 
therefore, in case of a protein defiacncy an 
XDSufhQent amount of the essential ammo 
aads may contnbute to a general hormone 
defiaency as exemplified by the great weak 
ness and exhaustion with low blood pressure 
and subnormal temperature indicative 01 
thyroid and adrenal insuffiacncy It has also 
been shown that a low protein ±et leads to a 
decrease in gastro intestinal secretion ana 
motility in fact with absence of protein in 
take gastric motility can be completely m 
hibited 
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The pathological process itself may seri- 
ously interfere w ith nutrition Reference may 
be made to an obstruction at the ampulla ot 
^'ater leading to biliary and pancreatic stasis 
The absence of pancreatic enzymes in the 
intestine prevents digestion of the limited 
amounts of food ingested With stasis, changes 
take place in the liver winch may prevent 
glycogen storage even if sugar be made avail- 
able in the form of intravenously administered 
glucose iloreoier changes m the pancreas 
may further contribute to the general break- 
down 

When the pathological, starved patient is 
submitted to a surgical procedure, immedi- 
ately there are mtroduced more factors The 
loss of Mater by perspiration, loss of blood 
inadent to the operation, trauma in vanable 
amounts to sundry tissues or organs, varymg 
degrees of shock which further depresses vital 
functions and lowers the already low blood 
pressure, the spread of existing localized in- 
fection and the bberation of tissue juices or 
toxic substances due to lysis of tissue cells 
incident to hemorrhage and trauma During 
this postoperative period, the patient is 
totally depnved of all food with the possible 
exception, at tunes, of glucose which may be 
administered mtravenously, and the water 
intake may be madequate It requires little 
imagination to visualize possibihties So 
frequently we hear the expression, “The pa- 
tient was too weak and could not withstand 
the operation ” How true the statement and 
how little was done to prevent the catas- 
trophe Every surgeon has observed a state 
of utter exhaustion, lethargy, at times dis- 
onentation, nausea with vomitmg, abdominal 
distress, a sallow skin and dry tongue shortly 
after operation, there being no evident ex- 
planation for the condition The attendant 
nurse expresses recognition of the condition 
so frequently and so aptly by “The patient 
looks sick ” I am convmced that in many 
mstances it is the result of starvation m the 
individual upon whom another burden has 
been placed At the time of this wntmg such 
an observation was made by me 

A man of 70 had a carcinoma of the sjgmoid and a 
wmplete obstruction of a number of days’ duration 
ihe only assistance he had received from his attend- 


ing ph> siaan was the introduction of a bberal amount 
of barium by mouth, ii da>s previously, the banura 
being well distnbuted but retained m the colon 
Several days after a colostomy the patient was 
found lethargic, mumbling, his skin dry in spite of 
the administration of liberal amounts of salt and 
glucose solutions mtravenously and subcutaneously, 
the blood pressure was low, he complained of 
anorexia, nausea, and great exhaustion His skin 
appeared sallow and there was evidence that he 
was in a critical condition He was gixen, after 
much urging, two eggs, mdk, and diluted orange 
juice Withm ra hours his condition was radically 
changed His skin was pink, he conversed without 
effort and handled himself easily in bed. 

Such observations, I am conxmeed, can be 
made frequently 

d-tSSIFIC-lTIOW 

The underlying factors which contribute to 
causes of malnutntion or subtotal starvation 
are varied and m many instances are over- 
looked by the physician I should like to 
present a classification to cover the majority 
of instances 

1 The economic status JIany individuals 
try to subsist, because of the expense, upon 
inadequate diets which are seriously lacking m 
animal fats and proteins and high m carbo- 
hydrates So frequently the followmg dietary 
history is obtained For breakfast some toast 
and a cup of coffee, a typical “soda counter” 
luncheon consisting of sweet rolls, perhaps a 
lettuce sandwich, and another cup of coffee, 
for dinner some overcooked vegetables, per- 
haps a httle meat also overcooked, a salad, a 
sweet dessert, and coffee or tea This is the 
diet which produced the characteristic changes 
in the rat described by McCamson, and 
which he firmly condemns Because of the 
cost, the vegetables used are the low food 
value type, such as carrots, cabbage, and the 
like, and also because of the cost, cereals 
are used m excess and the meats consumed 
are low both in quahty and quantity 

2 The voluntary diet Smee the slender 
figure is so much desired, many women de- 
hberately starve themselves m order to attain 
and mamtam it Their diets are wholly m- 
adequate and when investigated reveal some 
startlmg facts For mstance a cup of black 
coffee for breakfast, lettuce salad or sandwich 
and tea for luncheon, a salad consistmg of 
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lettuce cucumber radishes possibly a 
quantity of lean meat ami more coffee for 
dinner The wondei is that mote mslantis of 
a senous nature do not manifest themselves 

In cases of obesity which are not under 
adequate medical control equally illogical 
diets arc often indulged in There is a great 
reduction of the intake of food including pro 
leins as well as carbohydrates with the re ult 
that protem defiaency manifests itself These 
patients lose weight but complam of great 
n eakness and inability to carry on their usual 
activity They may develop an edema and 
albumin is comtnonly found m the unne 
Such unfortunately is the status of some 
patients with gall bladder disease who have 
dieted themselves upon the instructions of 
the physiaan to lose n eight before operation 
The patient mth an albuminuria frequently 
has the protein intake markedly rcstncled as 
a preparation for a surgical operation and 
prcscntl himself m a state of extensile pro 
tern defiaency 

The dyspeptic individual and the one 
suffering from some allergic disease frequently 
subject themselves to elimination diets 
By constantly eliminating food elements m 
an effort to find that speadc one or group 
that mav he producing the unfavorable le 
action the diet has become so restricted that 
forms of malnutrition and avitaminosis de 
velop and are not recognized being often 
masked by a screen of some obscure organic 
disease In the dyspeptic patient it is un 
portant to recognize this condition because 
of the frequency of th» need for surgical 
interference 

j Loss of appetite due to chronic diseases 
Those individuals suffering from some form 
of chronic infection often have no desire for 
food moreover their appetites are perverted 
in that they crave those foods whi^ are en 
tirely msuffiaent Their protem intake is in 
adequate and they utterly refuse those essen 
of the dietary which thevt condvUon 
demands They refuse eggs milk butter and 
fresh vegetables Orange juice upsets their 
stomach Their diet is essentially a caibo 
hydrate one The less they take the more 
they voluntarily restnet their diets and I am 
convmced that much of the loss of weight 


weakness and the inability to combat wfec 
lion IS due to malnutrition and unrccognueil 
stales of avitaminosis Mental slates plaj an 
important role m loss of appetite Worry 
over the nature or outcome of their illness 
and concern of economic or family affairs arc 
to be considered 

Loss of appetite va a common symptom in 
malignanacs and may appear early in the 
couree of the disease I believe that m a con 
siderable number of cases starvation is as 
great a factor in the loss of weight and 
strength early in the proces as the presence 
of the malignant disease With obstruction 
such as may obtain m carcinoma of the 
esophagus cardia or pylorus the nutntional 
status becomes a factor of paramount tm 
portance It has been my experience that 
those patients who ran be adequately noui 
ished have less distressing symptoms lose 
less weight and strength and live consider 
ably longer 

^ Conditions associated atlli pernicious 
xomiUng This group needs little amphfica 
tion However it should be brought to our 
attention that some individuals may eat 
what appears to be an adequate intake yet 
because of its nature the food value ts la 
sufficient in quaUty as well as in quantity 
and a false sense of security may he estab 
lished It may also be said that due to per 
sistent vomiting there is not only an insuffi 
aeat intake but a real loss of essential sub 
stances which further contributes to the 
patient s decline 

j Peptic ulcer Due to the prolonged re 
stnctiOQ m diet dunng the average medical 
management of peptic ulcer defiaency states 
are prone to develop Davidson cites 3 
with digestive disorders which dunng the 
course of ulcer diets manifested defiaency 
symptoms as evidenced by dental canes 
bleeding spongy gums purpura and intra 
muscular hematomas He states 


In sudi c millions as peptic uk« m whidi 
etiology is obscure and every effort must be mao* 
to improve the general metabolism t is hkejy iMt 
a &upenmpo5i.d deficiency disc se w uld be « 
tremdv detrimental Indeed pept C ulcer 
may po sibly be looked on as an example of uss 
destruction like scurvy secondary to vntatmn 
defimocy 
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Even thougL some may not agree with 
Davidson that peptic ulcer is a deficiency 
disease, we cannot but agree mth him tliat 
starvation and states of avitaminosis are not 
conduave to recovery from peptic ulcer In 
those instances of peptic ulcer associated 
with persistent vomiting, the state of mal- 
nutntion will make itself manifest in a 
relatively short period of time and becomes a 
ntal factor m the recovery of the patient 
It IS of this group of cases and their manage- 
ment that I will speak later 
6 Metabolic diseases Under any condition 
in which the metabolic rate is increased, more 
energy producing foods must be made avail- 
able This IS clearly demonstrated in hyper- 
thyroidism Unless the diet of the toxic 
thyroid patient is adequate, there will be a 
marked loss in weight and strength Here, 
again, it must be stated that carbohydrates 
are essential but proteins must not be ex- 
cluded as an adequate protein intake is neces- 
sary There is an old adage, “Starve a fever 
and feed a cold ” It is interesting to note 
that even today some medical men still cling 
to this axiom, this despite the marked revo- 
lution which began about 1906 when t3q)hoid 
fever patients were first fed liberal diets It 
IS the consensus today that fever cases de- 
mand sufficient food to sustain them and not 
to allow the body tissues to be metabolized 
7 Conditions tn uhich there is an inability 
to utilize ingested foods This condition has 
been alluded to earlier in this paper in citing 
the incidence of obstruction of the pancreatic 
and common bile ducts so that the digestive 
enzymes are prevented from entering the m- 
testmal tract Under such conditions, there 
may be an ample intake of food, but because 
of the absence of digestion the patient will 
derive little beneht, there will be a rapid loss 
in weight and strength and a typical clinical 
picture of starvation will ensue Mackie and 
Henriques studied 75 consecutive cases of 
ulcerative colitis from a nutritional stand- 
point and report deficiency states as mani- 
fested m changes in the mucous membranes 
of the tongue in 46 cases, abnormal buccal 
mucosa in 4, abnormal skin conditions in ii, 
anemia m 39, penpheral neuritis in i, blood 
chemistry changes m 7, and 3 with inversion 


of the albumin-globulin ratio and extensive 
edema No doubt those cases of achlorhydria 
assoaated with diarrhea will sooner or later 
develop deficiency states 
8 Mental disease Many of the psychoses 
are assoaated with varying states of malnu- 
tntion due to the marked curtailment of the 
food intake In dementia prsecov states of 
advanced starvation are frequently found be- 
cause the individual either will not eat or 
vomits ingested foods 

g Alcoholics and drug addicts often present 
forms of malnutrition which should be recog- 
nized 

This subject of malnutrition and avitami- 
nosis IS of major importance to the surgeon, 
first, because of the possibihty of errors in 
diagnosis and, second, because of the m- 
fluence it has upon the outcome of the sur- 
gical procedure 

I have alluded to the clinical manifestations 
of protein starvation Such states, I am 
convinced, may lead to a fatal termination 
if not recognized and corrected Gastro- 
intestinal symptoms, such as excessive vomit- 
ing, loss of appetite, nausea, abdominal dis- 
tress, vanations in gastro-intestinal tonus, 
diarrhea and the like m many cases are 
symptoms of malnutrition or avitaminosis 
Infection of the respiratory tract, one of the 
grave postoperative complications, in quite 
a few instances, has its origin m faulty nutri- 
tion There seems little question but that 
wound infection, trophic ulcers, such as bed 
sores, secondary unnary infections and forms 
of stomatitis, m many instances, may be 
accounted for on the basis of malnutrition 
Vascular changes have been observed in 
cases of faulty nutrition to the degree that 
postoperative pulmonary embohsm may sus- 
piciously be concerned The abihty of the 
body to repair may be impaired during 
malnutrition It has been my expenence that 
in practically every case of evisceration that 
I have encountered, the patient was under- 
nourished, moreover, of those cases m which 
wound repair has been delayed and wound 
infection present, many were in a state of 
malnutrition 

By correlating the results of observations 
made upon experimental animals and proved 
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cases of malnutnUon and a\itammosis and 
manj po toperaUve complications I am 
convinced Chat there will be rc\eatcd a 
similanty ^\orlhJ of notice 

DIETARY REGIMEV 

I shall not attempt to describe the dietar) 
regimen of the surgical patient The duty of 
the surgeon is to recogniac and evaluate the 
state of faulty nutrition if present so that it 
may be corrected lIone\er a number of 
specific conditions make it necessary that 
the surgeon institute peaal means to nounsh 
the patient Among these may be mentioned 
fi) extensive ulcerations of the stomach 
(2) carcinoma of the stomach (j) carcinoma 
of the esophagus (4) duodenal or gasinc 
ulcer with acute exacerbation associated with 
excessive vomiting and marked nutntional 
disturbances (5) gastrojcjunal ulcer (6) 
Mst gastro enterostomy persistent vomiting 
(7) after gastric resection in the under 
nounshed individual ( 3 ) hnitis plastica (9) 
extensive trauma to the stomau (10) ex 
tragastnc or duodenal lesions assoaated 
with marked nutritional disturbance m the 
presence of excessive vomiting In these 
cases the ability to nounsh the patient be 
comes a vital factor and the outcome mil 
depend upon whether sufiiaent food can be 
administered so that life may be maintained 
In such cases ]ejunostom> with jejunal all 
mentation becomes the procedure of choice 
hlany attempts bai c been made to nounsh 
the devitaliacd patient by means of jejunos 
tomy and jejunal abmentation but in many 
instances the procedures have resulted in 
failure because the food used irritated the 
intestinal tract or was unsuitable from a 
nutntional ncwpoint It was not until Ivy 
and his co workers after extensive c^Kn 
mental work upon the dog developed a 
pabulum which would not irritate the m 
testinal mucosa that successful jejunal ah 
mentation became possible They also sug 
gested that the pabulum be administered 
slowly simulating the manner of emptying of 
the stomach The Ivy pabulum consists of 
whole milk i 500 cubic centimeters cream 
(20 per cent butter fat) 500 cubic centimeters 
cane sugar 150 grams wheat flour 1 o 


grams peptone (dned) 80 grams water 
2 coo cubic centimeters From 6 to 12 
grams of salt depending upon the need is 
added This amount represents about 3 340 
calories and is intended for a one day fewfing 
The speafic amounts of sugar peptone flour 
and cream will have to be varied depending 
upon the individual tolerance to carbohj 
drates proteins and fats In addition to this 
feeding there is added daily a vitamin feed 
ing consisting of orange juice 100 cubic centi 
meters i egg viosterol 3 drops halneroil 5 
drops and i tablet of Hams >casL It has 
been shown that with such feedmgs correctly 
administered the experimental animal will 
maintain a proper nutntional state for many 
months Scott and Ivy have also demon 
stralcd upon the dog with a Pavlov pouch 
that adequate jejunal feeding reduces an 
cxccssiv c aad gastric secretion and with the 
addition of atropine the aad secretion may 
be entirely eliminated also chat with con 
tinuous feeding hunger contractions are in 
bibited thus putting the stomach at rest 

JfiJUNOSIOSIY 

\ left upper transrectus masion is u«cd 
when the operation is done primarily for a 
jejunostomy A burned exploration may be 
done and a loop of the jejunum approximately 
12 inches from the duodenojejunal junction is 
brought into the wound A catheter is im 
planted by the Witzel method at the anti 
mesentenc side of the gut the catheter being 
inserted at least 8 inties into the lumen of 
the jejunum We have used ordinary soft 
rubber catheters ranging m size from 0 to 
24 (French) It is important that the catheter 
extend well down into the lumen of the gut 
so that the pabulum is introduced into tie 
gut away from the site of opening 
ducing the possibility of leakage 'foe 
catheter is fixed to the wall of the jejunum 
by two catgut sutures at the site of the 
jejunal opening and is then drawn through 
an opening in the omentum and brought out 
of the abdomen through the lower end of the 
abdominal masion The jejunum is fixed to 
the abdominal wall with a catgut suture to 
prevent separation in the event the catheter 
IS pulled out of place The remaining portion 
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of the abdominal incision is then snugly 
dosed In the event that the jejunostomy is 
done as a complementary procedure when a 
nght rectus incision has been employed, the 
catheter is drawn through a stab wound 
through the left rectus musde at a site con- 
vement to the position of the loop of gut 
employed If care is taken the catheter will 
remam in place for a number oi days How- 
ever, if it IS accidentally ex’pelled or pulled 
out of place, it can be introduced again quite 
easily After cleansing, the catheter should 
be well lubncated with such an agent as KY 
jelly and gently inserted No force should be 
used for as soon as it enters the gut the 
penstalsis will draw it along 

JEJUNA,!. FEEDING 

The usual errors in jejunal feeding are the 
use of an irntating food and mcorrect ad- 
ministration The specific tolerance of each 
individual must be determined dunng the 
early stages of the feeding In the majority 
of instances the pabulum is given too rapidly 
After considerable evpenmentation there was 
built, by the Department of Physiology of 
Northwestern U Diversity, an electncally dnven 
pump which will deliver any quantity of 
pabulum desired dunng a specific period of 
time By a regulation of the speed and 
length of the piston stroke the pabulum may 
be given, drop by drop, or as much as 300 
cubic centimeters can be given m 15 or 20 
mmutes This apparatus seems to have 
solved the problem of the administration of 
the pabulum 

It is our custom to begin the admimstration 
of water almost immediately after the jejunos- 
tomy The pump need not be used for this 
since the drop method will ansiver the pur- 
pose very well Care should be evercised in 
the early adnunistration of water since if it 
IS given too rapidly nausea or distention will 
develop This we beheve is due to decreased 
intestinal motility incident to the operative 
procedure or the anesthesia The pabulum 
feedings are begun from 18 to 24 hours after 
the jejunostomy, the pabulum being diluted 
50 per cent by water Fifty cubic centimeters 
of the diluted pabulum are given over a 
period of from 15 to 20 mmutes every hour 


If any symptoms develop, the feedings are 
given every 2 hours As tolerance is acquired 
the amount of the feeding is increased so that 
when 100 to 150 cubic centimeters can be 
given during a period of 20 mmutes every 
hour, the pabulum is no longer diluted but 
the amount is decreased again so as to allow 
the gut to accommodate itself to the nature 
of the pabulum Gradually the amount of 
the feeding is increased until a sufficient 
quantity is administered to supply nutntionai 
requirements adequately From 3000 to 
3500 calones can easily be administered 
without discomfort to the patient (The 
vitamm feedmg is not begun until the patient 
is able to tolerate full feedings of the standard 
pabulum This usually requires from 3 to 4 
days ) It has been noted that occasionally 
the patient will develop diarrhea or cramps 
Nausea is not infrequent The nausea is due 
m most instances to too rapid feedmg 
Cramps and diarrhea are due to the patient’s 
inability to handle the fats or orange juice m 
the feedmgs Occasionally, the sugar content 
IS too high, therefore it is essential carefully to 
observe the individual’s response to the feed- 
mg used and to modify it to avoid discomfort 

In some instances it becomes desirable to 
add to the pabulum other substances or 
drugs as may be indicated In the presence 
of a pylonc obstruction with excessive vomit- 
ing or when large amounts of fluid are aspi- 
rated from the stomach, the addition daily 
of from 250 to 1000 cubic centimeters of the 
aspirated fluid to the pabulum, m divided 
amounts, is productive of beneficial results 
We have added chondroitm m cases of hver 
damage, pancreatm in pancreatic disease with 
evidence of improper digestion of the pab- 
ulum, opium when excessive diarrhea and 
cramps were present, bile salts with common 
duct obstruction, and codeme and allied drugs 
for pain of any ongm 

It has been a striking observation to note 
the improvement in the state of nutrition of 
the patient in a short period of time The 
rekef of pain due either to ulcer or carcinoma 
of the stomach will be prompt The average 
case of carcinoma of the stomach will be 
completely relieved of pain withm 48 hours 
and in ulcer cases as early as 24 hours 
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The duration of the jejunal feeding regimen 
wll depend upon the condition for which it is 
used The longest time we have cmpIo>(.d 
continuous jejunal feeding was m a case of 
extensive ulceration of the stomach in whidi 
jejunal feeding was continued for approxi 
matcly 9 months 

CONCLUSIOSS 


tional status of the patient in mind ^ho U 
be analjztd csptaally wnth rtfertnee to 
vitamin defiaencies and protun starvation 
Artificial feeding at times becomes impcra 
tivc This can best be accomplished bj 
jejunostomj and jejunal feeding 

Bim loGR-tlHV 


I should like to make a plea to the surgeon 
as well as to the medical practitioner to 
scrutinize more closcl> the nutntional status 
of the surgical patient The accustomed 
dietary of the patient should be vtudicd in 
order to anticipate dictaiy dehuenctes as 
well as to recognize them when present 
Every patient who is to be operated upon 
should have a well regulated diet (or some 
dajs pnor to the operation if the nature of 
the condition will permit During conva 
Icsccncc the nutntional status of the patient 
should be as closely observed as the surgical 
wound or the specific condition for which the 
patient was operated upon lostopcrativc 
symptoms and complications with the nutn 
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THE ROLE OF THORACOSCOPY IN THE DIAGNOSIS AND 
MANAGEMENT OF LUNG TUMORS^ 

RALPH C JI VTSOX, D , T -V C S , Portl^nt), Oeego\ 


T he purpose of this contribution is to call 
attention to the value of thoracoscopy in the 
diagnosis of intrathoracic new-growths No 
reference will be made to its use in intrapleural 
pneumolysis by the closed method, as I have pre- 
viously detailed that subject - 
Thoracoscopy is undoubtedly one of the most 
neglected diagnostic procedures in clinical medi- 
cine The value of bronchoscopy, cystoscopy, 
and ophthalmoscopy has been recogmzed for 
years, and in every worthy tevtbook on diagnosis 
wiU be found a discussion of their diagnostic im- 
port and interpretation of the various images dis- 
closed In short, the role of the above procedures, 
in their respective fields, is well known to every 
medical student Thus, it seems incredible that 
so important a region as the pleural cavity should 
be excluded from studj'' ivith an optical instru- 
ment sirmlar to the cystoscope — if the paucity of 
contnbutions on the subject is any criterion The 
subject has received little attention except for the 
value of thoracoscopy in the identification and 
localization of adhesions preventing a satisfactorj 
pneumothorax in the treatment of pulmonarj 
tuberculosis, and as a guide to their severance 
In the differential diagnosis of intrathoracic 
neoplasms, thoracoscopy will gixe information 
otherwise unobtainable Moreover, in contem- 
plated operative procedures, one may deternune 
by this method the nature of the grow th, its dis- 
tribution, and tlie possibility of its surgical re- 
moval 

The technique of thoracoscopy consists in es- 
tablishing a diagnostic pneumothorax of sufficient 
capacity to permit vnsualization of the pleurr' 
cavity, especially ot the tumor mass The unm 
V olved lung tissue, it there is a tumor of the lung, 
should be well collapsed This can be accom- 

’ Rc\ Tvibcrc xq q xq \rcU Sur? ,19 o iq 1175 Graham 
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plished m two or three pneumothorax treatments 
at 2 to 3 day intervals, controlled by the fluoro- 
scope After a suitable pneumothorax has been 
established, a set of stereoscopic films is studied 
to determine the location of the mass and the 
most appropriate site for mtroducmg the thoraco- 
scope 

The Unverricht thoracoscope permits the most 
adequate v isuahzation, it is introduced under 
local anesthesia infiltration (i per cent novocain 
supraremn solution) of the particularized inter- 
costal space \ I centimeter skin incision is made 
with the tenotomy' knife, and the Unverncht 
v'alve cannula^ and trocar are mserted into the 
pleural cavity Introduction of the thoracoscope 
follows upon removal of the trocar, the surgical 
amphitheater is darkened and a complete study is 
made of the pneumothorax cavnty Having lo- 
cated the growth, a second puncture at a suitable 
site is made identical to the first and through this 
a biopsy forceps introduced through a small can- 
nula for the purpose ot securing a specimen for 
histopathological examination In the interim, 
dependmg upon the contemplated operatix e pro- 
cedure, the pneumothorax is either maintained 
or abandoned 

Concerning the removal of specimens for biop- 
sy, it should be mentioned that the Unverncht 
biopsy forceps have proved of little value because 
of the difficulty ot getting a “bite” of tissue, as the 

C’ The author p-i/cr> the \alvecaDnula of i;n\errjcht for the sale purpo e 
of thonico copic diai,oOsi> vhereas for all pncumol>ai3 procedures, the 
authors bakehle cannula is preferable 
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Tg i R cntg DO run sli uig c rctunscnW r f 
jnc A rd dens ty la tb« pc ipb ty f th left I ng £ IJ 

hjeb s interpret dip ob»bIe chest natl tum r 
(Repr duced through courte y n\ Q S unde s Co) 

luQg 13 loo olten forced from the gra<p of 
the forcep Tcbeti as elTort is made to close its 
jaws Moreover if the pleura is thickened one 
seldom gets a section deeper than the pleura 
besides the pathologists alta>3 complain that 
the spenmen is too diminutive to allow intimate 
stud> Other forceps have been (ned <ucb as 
those used :n secunng specimens b) broncho«copj 
and tho e of the punch l>pe — none of which have 
been found suitable 

In order to secure a satisfactory biopsy spea 
men an especially designed forceps was devised 
for this purpose Tlese forceps are provided 
with jaws gmng a substantia) cutting surface 
whereby a sufficient section of (issue can be bitten 
off The jaws of the forceps are faced with a 
flexible nm having fine teeth In secunnga «peo 
men the fme teeth iix the lung as the cutting 
surfaces remove the specimen (Fig i) 

'JtVTiile thoracoscop} is of great aluc in esUb 
lishing a diagnosis of lung tumors it is of par 
ticular significance in the differentiation of those 
pr ima rily of the pleura with metastasis to the 
lung or vice versa This simple method enables 
one to determine if the tumor is primarily one of 
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deodedupon If the lung insufficient!} collapsed 
complete visuahzation and stud} of the pleural 
cavity can be made provided ver} broad or ex 
tensiv e adhesions do not obscure certain areas 
In any evt-nt a definite ditgnosis of the tumor 
tj^pe can he made before opention cither b) the 
thofacoscopKimages grossly I, isuaheed orb} ibe 
study of the biopsv specimen In this way one 
becomes perfectly orientated rc arding its 'ue 
position extent of invasion vascularity andrtla 
tionsfup to important structures Valuable dis- 
closures such as recognizing the best surgical 
approach and adjudging difficulties to 
countered are obtainable b} no other melh xi“ 
consequently the usefulness of thoracoscopy can 
be rcadilv ippreciated If the tumor is adherent 
to the chest wall bv band adhesions cr oth« 
adhesions of an operable Ivpe they can be severed 
electrosurgicafl} at the lime of thoracoscopy 
thus simplifying the sulsequent surgical removal 
of (he tumor . 

The rdle of thoracoscopy in the diagnosis and 
management of intrathoracic new growths jjcr 
hapsnuy be best indicated by thefollov mg cases 


thcpieura vnthsecondarjcxtensionlothelung- f. ^ \jr, m ij t aged near prese t d 
also the character and extent of the inv asron can t th O t pAt ot Oauc ftb M d cal l>n ‘ ‘ 
be seen and the probability of successful removal loi ntyefO g n, October: i«i> iJrcwrfcow 
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Tig 4 Thoracoscopic view of intrathoracic portions of 
a primary osteogenic sarcoma of the rib a, Band adhesion 
holding upper lobe of the lung to tumor b, Interlobar 
fissure c, Highly vascular low er lobe of the lung directly 
adherent to mass (Reproduced through courtesy of 
\V B Saunders Co ) 

plaint w as pain in the left shoulder which radiated down- 
w atd and forward beneath the left breast Her famdy and 
personal history wreie irrelevant The pain w as of a dull, 
aching character, but at times w as superimposed by severe 
attacks Pain was first noticed early m December, 1931 
kside from pam and a progressive weakness and loss of 
weight (amounting to 15 pounds since the onset of her 
illness) she had no complaints 
The physical evammation was reported essentially nega- 
te e, aside from a small, painful nodule on the seventh nb 
posteriorly near the rib angle The roentgenological evami- 
nation revealed slight limitation of movement of the left 
diaphragm The heart w as normal in size, shape, and posi- 
tion The nght lung field presented no aberrations In the 
periphery of the left lung field was a large mass, 7 bj 8 
centimeters, projecting intrathoracically from the chest 
wall, attached apparently to the seventh nb in the nud- 
scapular hne, the nb reveabng some enlargement at the 
pomt of location of the mass The lung field w as otherw ise 
clear, and no enlargement of the hilus shadow was dis- 
cernible The mediastinum w as normal Roentgenological 
study of all hones revealed no abnormality The roent- 
genological diagnosis was “probable tumor of the chest 
wall” (Pig 2) 

Her blood pressure was rr6/72, pulse rate 92 Blood 
examination revealed white blood count, 7350, poly- 
morphonuclear neutrophils, 70 per cent, polymorphonu- 
clear eosinophils, r per cent, poly morphonuclear basophils, 
2 per cent, lymphocytes, 25 per cent No pathologic cells 
were found The red blood count was 3,790,000, htmo 
globin 77 per cent The Wassermann reaction proved to 
be negative There was no sputum obtainable for es- 
armnation Exanunation of specimen of urme prov ed to 
be negative 



Fig 5 Thoracoscopic view showing electrocoagulation 
of the lung attachment to tumor as a prelnmnary to the 
removal of the mass (24 days later) This method was 
employed to lessen bleeding and danger of metastasis to 
the lung (Reproduced through courtesy of W B Saun- 
ders Co ) 

On October 15, 1932, a diagnostic pneumothorax was 
made for purposes of thoracoscopic study of the tumor and 
to obtam a specimen for biopsy Roentgenological study, 
after the pneumothorax was fully established, revealed a 
mass the size of a very large orange attached to the seventh 
nb posteriorly, also, the lung was adherent to the mass 
(F>8 3) The mediastinum w as mobde 

On October 17, 1932, after a refill of gas in the pneumo- 
thorax cavuty, a thoracoscope was introduced through a 
chest w all puncture in the ninth intercostal space, postenor 
axillary Ime, under local anesthesia infiltration The thora- 
coscopic exaimnation revealed a highly vascular, globular 
mass, constneted in the middle, ansmg from the seventh 
nb, but adherent to the sixth and eighth nbs and mter- 
vening intercostal spaces with dense pleuntic adhesions 
Both lobes of the lung were adherent to the tumor, the 
upper lobe being attached by a band adhesion, in w inch no 
invasion of the tumor could be observ ed The low er lobe 
had a highly v ascular attachment to the tumor and showed 
evidence of begmmng mvasion from the tumor mass to the 
lung (Fig 4) The mediastmum was seen to be mobile 
The pleural cavity was otherwise normal Several sections 
were taken for biopsy by means of biopsy lorctps intro- 
duced through another chest wall puncture under local 
anesthesia 

The thoracoscopic diagnosis w as osteogenic sarcoma The 
biopsy report was mahgnant tumor, probably osteogenic 
sarcoma 

Because of the mobde mediastmum, and the danger of 
flutter during the open operation, we decided to stiffen the 
mediastmum by inciting a circumscribed pleuntis of the 
mediastinal pleura at the w eak point of Nitsch This w as 
accomplished by injecting 2 cubic centimeters of 2)^ per 
cent oil of gomenol m paraflin od through the second inter- 
costal space near the sternal border, the patient resting on 
the table with pneumothorax side up After y' hour the 
gomenol solution was washed out with normal salme 
Following this a sUght serofibnnous exudate occurred, 
with subsequent fixation of the mediastmum 
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This case is presented to illustrate the impor- 
tance of thoracoscopj in diaguosing disc.ises ol the 
lung and pleuri, and particiil irlv to call attention 
to its \ alue in establishing a diagnosis of tumor of 
the chest wall, w'lth intrathoraeic extension, or of 
tumors of mtratlioracic origin I he procedure is 
sunple and harmless In tins case it w-as possible 
to make a definite diagnosis ot the tumor txpe 
before operation, and to ascertain defimteh' its 
size, position, x ascularity, and relationship to the 
lung Had the lung been adherent to the tumor 
by band adhesions only, they could have been 
quite easily severed electrosurgicall> , under thor- 
acoscopic guidance, thus simplifying the major 
operation This being impossible, the tissue be- 
tween the lung and tumor was thoroughlj elec- 
trocoagulated, so obliterating large vascular chan- 
nels and diminishing the formidabihty of the 
major operation to a marked extent Thoraco- 
scopic examination also revealed that the medias- 
tinum was labile Obvrousljq upon opening the 
chest wall the danger of flutter was imminent, 
but by the procedure outhned, rigidity of the 
mediastinum was established and at no time when 
the chest wall was open was there any evidence 
of mediastinal movement, hence, the patient was 
rendered a much better surgical risk The pre- 
operative pneumothorax too presented a distinct 
advantage, because the danger of shock by the 
sudden collapse of the lung during the open opera- 
tion was avoided Furthermore, by this means, 
we determined beforehand that the lung was ad- 
herent to the tumor, and the operation was 
planned accordingly 

I feel certain that the prelimmary procedures 
contributed materiallj to the simplicity of the 
major operation Through correspondence wnth 
many thoracic surgeons, I hax^e been informed 
that this IS probablj the first case of chest wmll 
tumor where the diagnosis was made by thoracos- 
copy The preliminary operative procedures are 
likewise unusual, but advantageous 

Case 2 L R , age 60 years Seen December 28, 1933, 
through the courtesy of Dr Frank L JIcCaulej, internist 
in the Dr Robert C Coffej Clinic and Hospital The 
patient w as a farmer, male, family and past medical history 
of no importance The chief complaint was shortness ot 
breath, heaviness through the chest, bloody sputum at 
times, which began 3 months prior to admission on No\ em- 
3, 1933 He complained of a burning sensation in the 
throat, perspired freely while w orking, had no night sw eats, 
ms appetite w as poor He had been losing w eight steaddy 
His average weight was 195 pounds — present weight 184 
pounds 

The physical examination revealed a large frame, of 
medium nutrition, coarse skm Chest was large and of 
the emphysematous type There was an impairment of 
percussion resonance over the upper half of the right hemi- 



Fig 8 Roentgenogram of Case 2, showing a suspected 
bronchogenic carcinoma of right lung 


thorax anteriorly and to the fourth dorsal spine postenorly 
Below this area, the percussion note was somewhat hyper- 
resonant 0\ er the impaued area could be heard distant 
crackles with increased whispered fremitus with broncho- 
vesicular breathmg The remaining portion of the nght 
lung presented typical findings of a compensatory emphy- 
sema Examination of the left lung field disclosed no 
abnormal findings The heart w as normal 

Roentgenological examination revealed a dense mass 
occupying the upper lobe of the nght lung (Fig S) 

The impression from physical and roentgenological ex 
amination and history of the case w as “probable tumor of 
the nght lung” Bronchoscopic examination was under 
taken The bronchoscope passed easily mto the trachea to 
its bifurcation Xo obstruction w as encountered m the first 
or second bifurcation, although at the second bifurcation of 
the right bronchus it apparently lost its rotundity and had 
a spht-like appearance The bronchoscopic findings w ere 
otherwase negativ e No abnormal tissue w as seen to justify 
removal of a section for biopsy 

V diagnostic pneumothorax (Fig 9) was estabhshed and 
a thoracoscope introduced in the midaxillary line after the 
apparently umnvolv ed lung tissue had been collapsed The 
thoracoscopic examination revealed a mass involvang the 
entire upper lobe of the lung, which presented the charac- 
teristic gross appearance of caremoma (Fig 10) One could 
also see enlarged tracheobronchial glands 
The thoracoscopic examination was made, first, for the 
purpose of confirming the diagnosis, and second, for 
detenmning the possibiUty of excision of the grow th That 
IS to say, if the grow th w ere found circumscnbed to the 
upper lobe, or with extension mto the lower lobe without 
extensive involvement of the tracheobronchial glands, a 




MATSON THORACOSCOPY IN DIAGNOSIS OF LUNG TUMORS 623 



^ Tig II Roentgenogram of Case 3 before diagnostic 
pneumothorax 


illness his cough a as unproductive However, during the 
3 months prior to his death he raised increasingly larger 
quantities of sputum (between 45 and i5ocubic centimeters 
daily) which, during the last 2 months, was muted with 
blood His loss of weight amounted to 20 pounds during 
the previous 3 months He complained of chest pain i 
month prior to exitus 

The patient presented a pale although not cachetic 
appearance Upon admission, his temperature averaged 
99 2 degrees durmg afternoons, but it gradually assumed 
the septic type, and durmg the last 2 months, his temper- 
ature ranged betw een loi and 103 degrees His respiration 
on admission was 20 and pulse 100, but these both in- 
creased as his weakness became more progressive Blood 
pressure was 104/64 Bacteriological examination of the 
sputum rev ealed no tubercle bacilli on repeated exarama- 
tions The blood picture was as follows hemoglobm, 
63 9 per cent, red blood cells, 3,360,000, white blood cells, 
13.300. polymorphonuclears, 72, eosinophils, i, ST, 18, 
mononuclears, i, staff cells, 8 Sedimentation rate, 46/1 10 
Kolmer reaction, 4 plus positive, Kahn, negative, imne, 
negative 

Admitting physician made tentative diagnosis of either 
fibrocaseous tuberculosis or a bronchogenic carcinoma 

The roentgenological report, on admission, follow s There 
IS a large consolidation involv ing chiefly the low er portion 
of the upper lobe of the right lung However, the entire 
upper portion of the nght lung is involved The shadow 
extends from the bilus to the periphery There is a marked 
thickening of the pleura ov er this area, w ith possible small, 
multiple cavities containmg flmd Bronchogenic mahg- 
nancy cannot be ruled out 

A bronchoscopy w as performed The Jackson broncho- 
scope was passed mto the right bronchus The mucosa 
appeared to be much thickened and red A biopsy section 
was taken, but the section was unsatisfactory and the 
report stated that there was doubtful appearance of car- 



Fig 12 Roentgenogram of Case 3 after diagnostic 
pneumothorax 


cinoma with evidence of only a chronic inflammatory 
process The case came to my service at this tune (Fig ii) 
A diagnostic pneumothorax was estabhshed under local 
anesthesia, after which a thoracoscope was introduced in 
the eighth intercostal space at anterior axillary hne on 
nght side (Fig 12) The pleural space was easily visual- 
ized There were many bands of adhesions noted The 
apical portions of the lung vv ere adherent to the chest wall, 
slightly postenor to the point entered by the thoracoscope 
A white, ghstemng protuberance was observed on the 
visceral pleura, adjacent to the point where the lung w as 
adherent to the chest wall (Fig 13) It presented the 
typical appearance of a carcinomatous nodule A cannula 
was inserted at about the nmth mtercostal space and 
shghtly postenor to the postenor axillaiy line A specimen 
of this nodule was removed by means of biopsy forceps, 
but while the thoracoscopic diagnosis was carcinoma, the 
pathologist reported that the section was insulhcient to 
justify a diagnosis Exitus occurred October 20, 1935 
The following is an excerpt of the autopsy report by 
Professor Frank Menne, head of the Department of 
Pathology, University of Oregon Jledical School 

“The anatomical diagnosis w as massive diffuse necrotic 
bronchogenic caremoma involvmg the nght mam bronchus 
and obstructing the lumen vnth resultant necrosis and 
suppuration (Other anatomical findings not pertment to 
the subject matter under discussion will not be given ) 
The nght lung was bound down everywhere with fibrous 
adhesions formed of thick connective tissue These tissues 
were swollen firmly and shghtly injected JIany small 
pockets of creamy white matenal were visible on the 
anterior central portion of the nght lung When the right 
lung was removed, it was found that the panetal and 
visceral pleurse separated with some difficulty Along the 
postenor lateral portion, many small, fibrinous adhesions 
were found, wuth a small amount of fluid On section, the 
nght bronchus w as occluded at its ongm from the bifurca- 



m,, 

U n 



^ • O a 

“"m™ . ««»"<i/ it"' 

‘.■Hi I. , “«> Eljih'""' M/t, 


"" J«/Cs 

■5s£~?s#£i' 


rj.V'Honjn /-, " fsin'd “^''"ddriZ 

■ nf «<’ 1 > I I STv^fc nd/*^ 


j C flt ^ ••'« ' I 

‘ lA p , „.. dcrab] 
suit Ji^i’>Tn (xi 

'"'“Itr. id""”'' ’u'li. "> i 

"’ * -Sdidd 


^ /otlg 


^ l-rn^ ®'"'‘’'’ <■ mfh * 

• f. r"' " "t t ''’ 

nuniei- 1,. ^ s ^ ^ If ^ "' I 

n 11 ”'■>1 

n'fik^ P| sm is-^n t '* „ "df "" »ie 

ndfb J si> t a 7 ’’ "Aj/u, 

^cts "’Pnhi ‘n 


/orm,, "°^PP«Pnare 

Sr if' '-«™“ '£'“‘'‘0-. 

fP'eal ;* “= oila, i,a„d “?'‘'»s ‘n la 

^'“P Uioracot ’"'“'■niaiion “;,’'’°'“">sco». 

S. ,a ""'“'Knoai ,i 

rf i? "» n 


dd.a,, 

nV''*- d*,*'bV f* !i .h 

bj D r ^ ^ C t.,. '®d I ^i"’y » 

Jfl n k® T d ni."^ 

' ' B^lt . "" f « ,?"' “' "P « 1 Vf' 

£ saj;; 







s, ' 

“ t,., 

V rJ' ' "■ ' 

i <Krg"' 

g'Ported ^iin?/s ’ 52«2 

‘"'«.-?SSSgp2t 

bfen no{ 


on; 

on/v 0/ .1 

'»» fiseS ““"s UiSa'J'iti so,,, “TOelical 

S? 0“' “ S“'i"S 






^'p IJ n ^,, **'^N ^ 

.^« ojtr '^‘'“^‘■nuni fh n ^ 

*a<«l 15 S-„P®« n^ i «*'«fi ne 



STEINBERG SURGICAL TREATMENT OF DEEP SEATED DUODENAL ULCERS 627 



Fig 3 A, Approximation of the antenor wall of the duodenum to the distal 
edge of the ulcer B, Approximation of the anterior wall of the duodenum to the 
proximal edge of the ulcer 


left— a procedure which has its objections, others 
recommend the extrapentonization of the pyloric 
stump The important objection above all is of- 
fered mamly by the acutely bleedmg ulcer on the 
postenor wall penetrating into the pancreas An 
exclusion operation oSers no direct attack on the 
bleeding ulcer Nissen, Bsteh, and others advo- 
cate plastic procedures which utilize the mobi- 
lized antenor wall of the duodenum to cover the 
ulcer on the postenor waD 

Before going into details of the technical pro- 
cedures of a plastic method which has been used 
by myself in several cases, it is of the utmost im- 
portance to make an onentation of the cntena 
which point to the choice of the procedure to be 
earned out xvith safety 

According to DoRio Brancho, Yule, and re- 
cently, Plenk, the blood supply of the duodenum 
consists of two vascular arches, xvhich are found 



on the ventral and dorsal sides of the head of the 
pancreas at a distance of from x to 3 centimeters 
from the duodenum This arch is formed from 
the gastroduodenal and supenor mesentenc and 
supphes both the duodenum and the pancreas 
The part of the duodenum from the pylonc rmg 
distal to where it is crossed by the gastroduodenal 
artery receives its blood supply from the branches 
of the right gastnc and also the gastro-epiploic 
artenes Plenk found areas of necrosis in the 
head of the pancreas from hgation of either the 
gastroduodenal or the nght gastro-epiploic ar- 
tenes The dissection of the duodenum, beginmng 
with the pylorus, should for these reasons stop 
at the level of the gastroduodenal artery, and 
furthermore, care should be exerased neither to 
hgate nor mjure in any manner the gastroduo- 
denal artery or the gastro-epiploic artery at Us 
ongm 



Fig 4 A, Opening of the antenor wail of the stomach B, The mucos 
of the sloraaA is being remoxed and the dotted line shoos the part c 
the stomach left for the plastic closure ^ 
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Iig 0 The pliitic cloiuri of llio (iuodmil stump 
completed ttitli the stomach wall sutural to the capNuk of 
the pancreas B, Sagittal section ol the phstic <lo>ure 
a, Stomach n ill, i, duodenal iiall 

I ha\e earned out this proeedure succtssfulK in 4 
eases Sinee m one ease there was bile tinged 
drainage for a dajs, and in another for 10 dajs, it 
appeared to me that an impro\ement was needed 
on the plastic method of closure of the duodenum 
in the deeplj penetrating ulcers on the posterior 
wall to safeguard against leakage 
For the reasons mentioned, when taced mth a 
difficult situation, I hate adopted the following 
method The stomach is divided about three 
finger breadths above the p>lonc nng and the 
branches of the blood v essels on the greater and 
lesser curvatures of the stomach arc left intact 
The proximal part of the stomach is protected 
and reflected to the left By grasping the pylonc 
stump and gently putting it on the stretch, Uie 
adhesions between the gall bladder and the ante- 
rior wall of the duodenum are separated The next 
step consists in the mobilization of the duodenum 
from the lateral side, which is very important, 
because one needs sufficient duodenal wall to 
make this plastic closure without tension After 
the mobilization of the duodenum, it is necessary 
to manipulate it in such a manner as to assure 
ones self that, when mverted agamst the ulcer 
on thepostenor wall, it will do so wathout tension 
If It is found that, on account of scarring or con- 
genital anomaly, there is not enough of the first 
and second part of the duodenum to cover the 
penetratmg ulcer m the head of the pancreas, 
nothing has been lost, and one can proceed with 
the Finsterer exclusion operation If one has the 
assurance that there is sufficient of the duodenal 
wall present the antenor wall is opened distal to 
the pylonc nng or distal to an ulcer on the an- 
tenor wall The postenor wall of the duodenum 
is inspected and palpated to find the extent of the 
ulcer The duodenum can also be palpated through 


— a. 
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1 IS 7 Phstic closure of the duodenum evperimcntallv 
produced 111 a do„ Specimen opened on the vntenor wall 
u, Stonnch will h, Duodenal n ill o, Duodenal mucosa 

the pvlonc end of the stomach If it appears that 
the ulcer is near the papilla, or is otherwise large 
or V cry closely adherent to the surrounding struc- 
ture, the opening of the antenor wall is closed and 
the operation finished by the Finsterer exclusion 
operation This, however, will not be necessary in 
many cases In the majontj of cases the method 
of approach will be as follows After tlie antenor 
wall IS opened the ulcer on the antenor wall is 
removed, the duodenum is incised on each side 
toward tJie proximal edge of the postenor ulcer, 
but not completely surrounding the crater The 
crater of the ulcer is cautenzed with phenol and 
alcohol All parts of the duodenal mucosa around 
the crater are removed with a small curette The 
first row of sutures consists of a half pursestring, 
taken on the greater curvature of the duodenum 
and the distal edge of the crater The same is re- 
peated on the lesser curvature Two or three 
sutures are introduced between the antenor wall 
and the distal edge of the crater to complete the 
first line of closure The second row of sutures is 
taken m the same manner between the antenor 
wall of the duodenum distal to the first row of 
sutures and the proximal edge of the ulcer The 
next step consists m sphttmg the antenor wall of 
the pylonc stump, remoxnng its mucosa, and 
suturing the seromusculans over the duodenal 
closure If there is too much of the pylonc stump 
left, a part of it is removed The electric surgical 
kmfe IS very useful and tune saving There is 
always plenty of mesentery and omentum to re- 
inforce the closure if necessary 
Since the first row of sutures is taken between 
the seromusculans of the duodenum and the 
distal edge of the ulcer, it gives a sure and easy 
enfolding of the antenor wall of the duodenum 
over and against the crater It will also permit 
the escape of pancreatic juice or bile into the 
duodenum if there is any connection between 
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1 ig 8 The blood s pply of the ciuod num (Ft in A 
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these duels and the crater Such eomphcauons 
are certainly tery rare It nould hardiy be pos 
sible lor these secreoona to escape into the pento> 
neal cawly because the closure is not under ten 
Sion and consists o( <«^eral lasers and in nty 
opinion 1$ more secure than eten the typjc^ 
closure of the duodenum m the uncomplicated 
cases I ha-ie used this method successfully on 
three occasions and hate also eiaouoed secpons 
of the plastic closure in dogs at seteral periods 
after the operation Such a closure aWolutely 
precludes any injury to the common duct pan 
creatic duct pancreas gastmduodenol artery or 
the nght gastro-epiploic artery at Its ongio The 
covering of the duodenal stump b) a plastic 
procedure utilising a part of the stomach nail 
may also be lifesaving in case the blood supply of 
the duodenal stump has been partially disturbed 
by the mobibzation of the lesser curvature after 
hgation of the branches of the tight gastnc artery 
or m case the closure takes place m a fragile duo- 
denal nail 

In any case in either of the Finsterer opera 
lioaa or thn plastic procedure descnbed in which 
the judgment might have been too hasty or m 
nhi^ the technique is impeiaPve in a bleeding 
duodenal ulcer on the postenor wall and in which 
the closure does not appear altogether sale a 
dram should be mtroduced between the closed 
duodenum and the stomach and surrounded and 
separated from the duodenum and the stomach 
bv omental tags The dram should be introduced 
through a separate mcisjon to the ngbt of the 
ongmal one If dramage appears on the following 
days and particularly il the patient complains of 
pam m the back die drainage should be slightly 


moved and the patient put m a Ttendeleabuie 
position (^^alJas) In this manner even if a 
ft tula develops thepalicnt willbesaved These 
safeguards art n entioned to emphasize the im 
poitance of meeting an emergency w^ch for 
lunatelv will rarely take place if one famiharue 
huo^U with the anatomical relationships and 
carefully selects a safe technical procedure 
la operating for duodenal ulcer cjcept in the 
presence of a perforation or acute hemorrhage one 
cannot jeopardize the patients life to the same 
degree as in the presence of mahgnancy This con 
sideraiion prompts one to make a definite de 
o ion as to the choice of procedure which will 
make the operation as safe as the mdirrct surgical 
attack, on the ulcer I am sure that there will be 
no lack, of cntiasm because the method entails 
technique which does not at Bist appear simple 
The important consideration however is the 
safely of the method 

coscirsioNs 

The various methods of approach and the 
oRatomical relationships as r^ted to the deep 
seated ulcer 00 the posterior wall of the duode 
Dum have been descnbed 
Emphasis has been made of the importance of 
a thorough mobihoaucm of the first and second 
parts of the duodenum parucuJarly from the 
laierai side 

A new method of plastic closure of the duode^ 
oum ID the difticult cases utihzing a flap of the 
stomach denuded of its mucosa to reinforce the 
closure has been de.cnbed 
Such a procedure is safe and useful m some of 
the deep seated ulcers penetrating into the pan 
creas and particularly in the acutely bleeding 
ones to the same ituation in which there is no 
other alternative but radical surgery when sur 
gwy IS resorted to 

This method precludes any injury to the com 
mon duct pancreatic ducts pancreas gastroduo- 
denal artery or the nght gastro-epiploic arteiy 
at its on^ 
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T he adequate repair ol hernias is ol para 
mount importance m industry espeoally is 
this so iQ the heav> industries such as repre 
sentedb> the steel mills railroads and coal mines 
The ordinary indirect inguinal hetnia m a >ouDg 
adult IS a condition nhich need cause the average 
surgeon \erj little concern 
The chance of recurrence i slight if a reason 
ably good repair is done and the patient is kept 
oUivorL 4 to 6 ueeks There is hoaever agroup 
of hernias Vihich o\img to the pt of niptuie the 
age or obesit) of the patient the abdominal 
muscular development and the type ol work to 
which the man must return must be con 
sidercd separately and due care and judgment 
must be exercised in their treatment. This com 
pnses 20 to 2$ per cent of all adult ftermas which 
come to our attention and they are the t>'pe ti-iih 
which this paper essentially deals 
Dean Lewis by his work m filling m »ps in 
tom and burned tendons with transplanted fascia 
showed that fasaa could be used in this manner 
without losing Its gross and histological cbarac 
tensUcs and m 1901 Dr McArthur of Chicago 
suggested that recurrent hernias be repaired by 
using a strip of the aponeurosis of the external 
obhque To GaUic and LeMcsumcr (2) belong 
the credit 0! bringing before the profession the real 
value of living fa-cial sutures In 1921 the> pub 
lished a successful technique for the cmplo)-mcni 
of fasodl stnps taken from ibe fascia lata as 
sutures in repair of recurrent and long standing 
hernias TTiis contnbuUon and a further contn 
buuon by the same men in 1930 (3) assisted tre 
mendously toward the better treatment of liiffi 
cult hernias 

Transplanted fascia unchanged Through obscr 
vauons of the transplanted fascia of rabbits at 
various stages it was shown that soon after the 
tranvplantauon the surrounding blood vessels 
became engorged an excess of l)mph was e 
creted and m 3 weeks this mflammatorv prxess 
had advanced to the formation of spindle shaped 
cells and fibrous tissue with blood vessels which 
had formed aero s the suture Lne One >ear later 
there was no change in the transplanted fascu 

ISDIC VTIONS 

Direct inguinal hernias The percentage of re 
cuTTcnce in direct inguinal hernias is high isrd 


man rciwris 16 i per cent Massachusetts Gen 
emlHospital ispcrcent JohnsHopkinsHosjital 
29 7 per cent and other reliable observers up to 
40 and 50 per cent recurrence within a vears 
\ndrew-s and Bissell recently slated that it was 
useless to repair direct inguinal hennas because 
they caused but little discomfort did not strangu 
late and in many cases were worse follow ingoper 
ation than before This however has not been 
our experience in any respect these patients com 
plained considerably of pain and by the use of 
fascia lata we have been able to repair them 
salisfaclonly Direct inguinal hernias usually oc 
cur IQ adult males 9S per cent occumng in males 
over isyears of age Jn older textbooks the state 
menl is found that they represent only s to 10 
per cent of hernias but m our experience 25 to 
to per cent of inguinal birmas are direct id type 
They are bilateral in to 66 per cent of cases 
We do not feel that all duect hernias need the sup- 
port of fascia to make a satisfactory repair In 
the small bubonocele type it is unneccssarv and 
m people m sedentary occupations even though 
the hernia is of fair size the ref air is u ually per 
oianent without the aid of fascia lata ^ge obes 
ity and muscular development play aparlinour 
decision as to the type of operation needed 
ina/e»jv f dircci inguinal hernia Thctnangle 
through which a direct uigumal hernia occurs is 
that bounded below by Pouparls ligament 
medially bv the sheath of the rectus and above 
by the internal oblique and liansvcrsaLs muscle 
The successful closure of this area by tissues that 
will satisfaclonly unite is the important stepm 
the permanent repair of inguinal hernias. The 
floor of this triangle is formed by the transversalis 
fascia which is weakest in its mid part The con 
joined tendon is v ery frequently ab enl or atmosl 
completely obliterated This then necessiiatts 
that the bcllv of the conjoined muscles rather 
Ifwn the obliterated or weakened conjoined ten 
don be sutured to Pouparls ligaments m oroM 

to effect a repair The pace which must be closed 

IS often targe uti lue tension on the musvles woii 
weaken them an 1 it is for this reason that toaug 
ment the repair ilh fascia lata is of great bencCfc 
Large 1 idi eel inguinal hernias fhi type 
rupture in a jalient past middle life in a ircnu 
ous occupation nee Is the soundc t rei>air p>^ 
sibfe This is e pccialty so if the man is obese aO 
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dommal musculature poor, or if he is afflicted with 
a complication such as chronic bronchitis In these 
cases there is not only the peritoneal protrusion 
through the muscles of the indirect hernia, but 
also a weakening of the whole postenor wall 
Recurrent inguinal hernias, direct or indirect If 
for some reason the sac is left in place in an in- 
direct ingmnal hernia, recurrence ivill take place 
withm a few weeks of return to work If a hernia 
remains repaired for 2 years and then a lump ap- 
pears at the site of the origmal operation, I be- 
heve that we may consider it a new hernia Those 
in which a sac has been removed and yet a hernia 
occurs within a few months, need the addition of 
fascia lata in their repair, because obviously the 
muscles of the posterior wall are too weak to 
stand the necessary strain In those cases in 
which a new herma develps at the site of an old 
one, fascia lata should certainly be used in the 
second operation, because there must be a con- 
genital or acquired muscle weakness 

Ventral hernias — incisional These do not in- 
clude umbilical hernias as these are satisfactorily 
taken care of by a Mayo repair, but the post- 
operative hermas, especially following a suppu- 
rating abdominal incision usually have a wide de- 
fect and need all the reinforcement possible The 
ler) large majority of this type ot hernia can 
easily be brought into apposition and satisfactorily 
repaired by the use of the fascia lata strip There 
are, howe\er, a few extensive abdominal wounds 
or long standing incisional hernias in stout people 
mat require the patch transplant as described by 
tiallie and Leilesurner in 1930 



Fig 2 Inset shows needle threaded viith fascia Fascia 
13 being sutured at low er end of incision 

TECHNIQUE OF REPAIR OF DIRECT AND 
LARGE INDIRECT INGUINAL HERNIAS 

It has been well demonstrated that a fascia to 
fascia union of the tissues is much more durable 
than a muscle to muscle union or a muscle to fascia 
union The interposition of fat at the suture line 
IS also detrimental to firm union, therefore, 
throughout the operation a conscientious effort 
must be made to clean the approximating tissues 
of all fat or damaged muscle The usual Bassmi 
repair is made with the cord transposed above the 
external oblique Double mterrupted catgut su- 
tures are placed between the conjoined muscles, 
the remnants of the conjoined tendons and the 
shelvmg edge of Poupart’s hgament A loop 
stitch IS used in order to approximate both the 
body and margins of the structures to be brought 
into apposition The sutures placed both above 
and below the internal ring are left untied until 
the introduction of the fascia lata While this 
part of the operation is going on, an assistant has 
procured fascia lata from the opposite thigh, a 
double strip 14 inches long, each arm of the strip 

inch wide and left united by a small square of 
fascia at the lower end This is thoroughly cleaned 
of fat and muscle and threaded and tied with linen 
on Gallie needles The double strip of fascia lata 
was devised by Murray and, in our experience, is 
more efihcient than the single strip as first sug- 
gested by Gallie The strength of the repair de- 
pends upon the amount of healthy fasaa properly 
placed at the line ot umon and, with the double 
strip, the lower united end of fascia lata is placed 
in that most vulnerable position for recurrence, 
just abox'e the pubic bone The two needles enter 
the shelving edge of Poupart s hgament, and the 
conjomed muscles respectively just above the 
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pubic ^pine and (be /ascia Jata are used as suture 
material crossing o\er the junction of the tno 
structures m a manner resembling the footlxill 
stitch As the fascia progresses upnard the <lou 
ble catgut sutures are tied holding the fascia lau 
in place Tension is not taken by the fascia tata 
but b\ the catgut utures The fascia is threaded 
in and out around the internal ring and abo\e the 
ring It 18 carried upward m the same manner as 
below the ting Incur enesofcasesnehavenot 
found It necessari to being the fasaa tata down 
the external obbque muscle as adx ised b> Gallic 
and LeMesurner The usual closure is made of the 
external oblique muscle subcutaneous tis uesand 
skin The fascia lata of the thigh is closed mexerv 
case 

In the Ncnlral hernia a similar technique is 
used the mu cics are approximated and a lib 
oral amount of fascia is employed In large 
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hernias of any l>-pe but more espeaa!}} l 
tral tjqie a patch transplant is used 


W hen the protrusion of peritoneum « so •Teat 
(hat It IS impossible to approxunate the muscles 
sail factonl) in an> t>-pe of hernia then the 
patch transplant is indicated In the serj large 
majority of cases the hemus nece sitatiog this 
procedure are incisional hernias In their ripair 
the scar tissue is excised no attempt is made to 
separate the la>crs of the abdominal muscles 
and the peritoneum is left unopened The muscles 
are then undercut for inch around the margins 
of the hernia and the whole is cleaned of fat and 
muscle fragments A piece of fascia lata of re 
quired sue usually aboutsbj 3 inches is rcmo\ ed 
from the thigh and no attempt is made to dose 
the defect in the thigh 
The edges of the fascia are cut into strips ^ 
inch wide made sufficiently long to be brought 
through the thick hernia margins and o%erlap m 
the center These tails are then tied and their 
knot is sutured with catgut The subcutanwus 
tissues and the skin are closed over this It is 
sometimes necessary to use two patches of fa aa 
and if so these patches are sewed together with a 
fine i inch trip of the same matenal If Ih'* 
|utch transplant is used in a large inguinal hernia 
the fascial sheet shotihl extend aboxe ihe internal 

ring and the cord is allowed to enter the abdomen 

betx cen two lads of the fascia lata 

During the 5 /^ j ear period from Januarj i 
1929 to Jul> I 1934 we operated upon 74 ° 
hernias at this cJinic In this group we felt 1 
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necessary to transplant fascia lata from the thigh 
to supplement the hernia repair m loi cases This 
comprises 13 per cent of hernias and this perceiR- 
age probably would have been larger but for the 
fact that many of these herniorrhaphies were m 
children Our satisfaction with the operation is 
shown by the fact that we are doing proportion- 
ately an increasing number of fascia transplaiUs 
to prevent recurrence Of these loi hernias, the 
large direct inguinal hernias comprise 74, the large 
indirect type, 17, and ventral incisional hernias, 
10 in number Of all of these different types 24 
patients had previously been operated upon by 
ourselves or someone else, and recurrence had 
taken place 

RESULTS \ND COMPLICATIONS 

Recurrences The very large majority about 
90 per cent of these patients were employees of 
subsidiaries of the United States Steel Corpora- 
tion and consequently a check-up by the company 
surgeons was easily accomplished There were no 
fatalities, and all of these men had been returned 
to their usual employment, of the loi cases, re- 
currence had taken place m only 7 by December, 
1935 ) which IS iS months after the last hernior- 
rhaphy accounted for m this series When it is 
taken into consideration that no hernia was 
turned away without operation except on account 
of other physical defect, that many of these were 
in men over 60 years of age and that the men were 
returned to hard active labor, that descriptions of 
their hernias included such terms as “has recurred 
twice before,” “has been refused operation due to 
size of hernia,” or “totally mcapacitated due to 
size of hernia,” then we feel grateful that we 
have this very excellent supplement in the repair 
of hernia 


his chances of permanent repair would have been 

2 One ventral mcisional hernia which dis- 
charged some purulent matenal and fascia follow- 

mg the operation , , , , 

3 One durect mgumal hernia which did like- 
wise 

4 A ventral hernia m the lone woman oper- 
ated upon for a huge hernia which had occurred 
following a wide transverse abdommal incision, in 
whom It wns necessary to do a patch transplant 
to effect a repair She became pregnant and 6 
months later was thrown over a trolley seat m a 
street car accident mth immediate recurrence of 

the hernia , , 

5 One direct mgumal hernia m which there is 
a small recurrence just above the pubic spme, exi- 
dently due to insufficient fascia lata 

6 One large direct mgumal hernia m which 
there was some discharge followmg operation 

-\11 of these except one have subimtted to a sec- 
ond fascia transplant and been satisfactorily re- 
paired 

Infection and necrosis In 10 per cent of cases 
there was a seropurulent discharge from the in- 
cision sometimes accompanied by the protrusion 
of fascia Three of these cases had a recurrence of 
the hernia 

DoiiUe testicular atrophy occurred in a recurrent 
double direct mgumal hernia but was probably 
unrelated to the introduction of the fascia lata 
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In more detail the recurrences were as follows 
I Two recurrences m the same man who was 
operated upon tor double direct hernias Only’ 
one single strip of fascia was used on either side 
and It IS felt that if a double strip had been used 
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COW HORN n\ATION IN BONE SURGERY 

Its Use in FoRTi Cases 
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I N 1934 Fowler^ reported the use of cow feoia 
as a fixation matenal in fractures In Dr 
Fowlers quoted bibliography there w e\i 
dence that cow horn is a kcraim substance con 
taming large quantities of cjstein Cjstein was 
shown by Hammett snd Rennami* to stmuhte 
growth by causing, increased mitosis C)stcin has 
been shown to stimulate granulation tissue m 
old chronic ulcers b> Bninstmg and Simonscn * 
Dr Fowkt s 9 clinical cases with 21 others which 
he had collected from the literature notably from 
the clinic of Lexer and Boliarsky would seem to 
indicate that this material has properties which 
might stimulate bone repair and otherwise pro 
Aide a fixation maienal useful m holding the 
position of fragments 

Impressed with these reports and in the obser 
tation of some of Dr Fowler s personal cases I 
decided to give the method a mat I had no 
difficult) in finding Texas longhorn matenal 
Preparation The horns are secured fresh from 
the packing house and n ith the aid of a hack saw 
and an emery wheel are cut and ground into 
lanous shapes Horn nails in different siaes and 
lengths are found most convenient 
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Sterilization Specimens were autoclaied jO 
minutes 40 minutes 1 hour and hours anil 
all were negative after 5 da>s incubation The 
technique we have followed for clinical use is as 
follows The nails and pegs are boded for i hour 
before sending to the surgical dn isioa The) are 
again autoclaved mth the mstrumests and sup- 
plies in the routine set up for the operalion 
Repeated sterilization adds to the bntlfeness but 
while moi t either from the recent boiling or when 
teroaming in contact wnth living tissue retain 
their normal flexibility After several boiling 
they are discarded for pressure speamens 
Ten de strength Results of etpenments show 
a unit strength of cow horn to be rj 000 pounds 
For comparison iron has 60 oeo pounds and piano 
wire 80 000 pounds Boding docs not reduce Che 
tensile strength Cross strain resistance inert's ca 
rapidl) with the size of a peg liTiW rnoist 
pliability IS increased and the breakag 
occurs at approximalelv jo degrees of bending 
through leverage action 
Ab^rption rate \Ve have had occasion W 
remove cow horn pegs and navis from clinical 
cases at various penods after reduction “id smee 
the reaction is at variance with om* puhli bea 
reports a histor) of the pecimens will bcgivt" 
in some detail 
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rig 2 Tractured tibia 6 months after cow horn plate 
and nails had been applied for fractured leg (3 w eeks in mal 
posiUon) Non union— plate and nails removed for bone 
graft Absorption of cow horn material approximateij 25 
per cent 



lu , 1 raclurcd clavicle Open reduction with ultra 

medullary cow horn pin lixition Lnion in o weeks 



Tig 4 Fractured shaft of humerus 3 months after open 
reduction (fracture 3 weeks old in malposition) Tutation 
by intramedullaiy peg 



hig 1 \ left I raetured cnndvle i months attirin 
jur> — non union b, Same, 4 months liter replacemeiu 
ot fragment and lisaUonwilb single Oi \ horn nai! k'luon 
lirni Note tpiphv-seal change Same tvpe lixat on in 
dicited in earlj frietures ,vith better prognosis. 
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The cystein content of the specimens removed 
after remaming 6 months m bone tissue was 13 75 
or approximately 75 per cent of normal horn 
tissue 

These chnical observations indicate that cow 
horn is tolerated by bone tissue as a foreign body 
and is very slowly absorbed With the slow rate 
of absorption and the slow release of cystem it is 
not believ ed that the material is of any definite 
value in stimulating bone union Howev'er, it is 
well tolerated and does not appear to influence 
unfavorably the processes of repair 
On the assumption that it is well tolerated and 
slowly absorbed we have continued to use horn 
tissue m certain types of fractures because of its 
adaptability as a fixation material Either nails, 
rods, plates or slabs hav^e been used to fix frag- 
ments in more than 50 cases The method has 
been apphed to the clavncle, humerus, radius, and 
ulna and around the processes near joints There 
have been 2 cases of non-union, one of them a 
clavicle, and the other the fractured tibia here 
reported The position held in the described 
fractures has been fair only from the lack of firm 
fixation in an accurate reposition In one forearm 
fracture the ulna w'as fixed accurately with a 
removable screw and the radius less perfectlj with 
a cow horn peg, yet the radius was firmly united 
2 weeks earlier than the ulna 
For fractures around joints such as the condyles 
and malleoh the method is most adaptable In 3 
instances a fractured mternal malleolus separated 
and in non-umon has been freshened and fastened 
back with a horn nail followed by rapid union 
In 2 instances the head of the radius has been 
re-attached to the shaft by means of a small flat 
head, horn nail The nail head was counter sunk 


beneath the cartilage and did not mtertere with 
function In the apphcation of nails, the drill 
hole is made of the same size and length as the 
nail If necessary the length of the nail can be 
altered by cuttmg the end and resharpening A 
generous head is left for impacting into the bone 
A nail so apphed maintams tension apparently as 
well as a steel nail In 10 instances we hav e used 
horn nails in conjunction with autogenous bone 
grafting The autogenous graft of the onlay type 
IS fastened with horn nails The results hav e been 
satisfactory One of my associates. Dr Girard, 
has designed a unique horn anchor tor tresh trac- 
tures in the neck of the femur He has used it m 
2 instances with rapid union 

SiriEUARX 

1 Horn material is adapted for many uses in 
bone surgery 

2 It can be formed into slabs, plates, straight 
or curved rods, and nails 

3 It has a high tensile strength and y et enough 
flexibility for easy application 

4 Specimens are stenhzed by 30 mmutes of 
boiling but I hour of preliminary' boding ad- 

V isable 

5 When placed in bone tissue, absorption is 

V ery slow, probably 8 to 12 months It is tolerated 
by the tissue as a harmless foreign body 

6 The release of cystein is so slow that it is of 
doubtful v'alue in stimulatmg bone repair The 
fracture will be united before the cystein is 
released or m case of delayed union any good 
effect which the cystem might have would 
probably be overbalanced by' the other factors 
which have been the cause of the delay ed union 
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T he successful results repotted in the use of 
estrm in the treatment of gonorrheal \agi 
nitis in children aroused our interest and led 
us to lr\ to determine more definitely the manner 
in which a gonococcal infection is terminated by 
a temporary change in the vaginal mucosa as a 
result of endocrine therapv It has ban suggested 
that the exfoliation of the epithelium resulting 
from such treatment mightaid m throvungoff the 
organisms It has also been suggested that the 
formation of a aone of cornification in the func 
tional lay er of the mucosa prev ented penetration 
of the gonococci and so resulted in a cure 
For many years the aaditv of the adult vagina 
has been recognized as mimical to the gonococcus 
Kelly for example in his \[e<iical ( ynccohgy 
(1908) mentions this fact Hall and Lewis (1916) 
found that the normal vaginal secretions of im 
mature monkeys measured by a potentiometer 
was definitely alkaline hydrogen ion concentra 
tion 7580 After hypodermic treatment with 
estrm the secretions became strongly acid 
hydrogen lon concentration 5457 Four weeU 
after the treatment with estrm was discontinued 
the secretions became again markedly alkaline 
hydrogen ion concentration 8 6 88 In view of the 
well known fact that tniitra the gonococci grow 
best m an alkaline medium and usually do not 
survive if it is rendered acid below a hydrogen ion 
concentration of Oo the suggestion was made 
that a change of reaction to acid of the vaginal 
secretions of children with estrm similar to that 
found in monkeys mi^ht easily account for the 
destruction of the gonococci Uc believe that 
such is the case basing our opinion on the obser 
\ations reported later in this paper 
Many v ears ago Docderltin called attention to 
the importance of the acid secretions of the vagina 
as a mechanism t f defense again t inlra uterine 
infections He believed that the presence of the 
acid forming bacteria which later werenamedfor 
him accounted in a greil mca ure for the vaginal 
acidity which is in uch cxin nlinirv contrast to 
the alkalmitv of the cervical Hcretions It has 
since been sh wn frtqucnllv that the aginal 
aciditv often dcsirovs pathogenic organism which 


may be introduced into the vagina parlicubrly 
during pregnancy 

Since Doederlein s discovery attention has been 
focused on the importance of the glycogen con 
taming cell lining the vagina] mucosa m render 
mg the secretions aad Thevc cells form lactic 
aad as they break down partly as a result of 
enzymatic action and partly as a result of the 
activity of acid producing bacteria 

Cruicksbank and Sharman (1934) have given 
an admirable review of the observations made on 
the histology glycogen content acidity and 
bacteriology of the vagina at all periods of life 
When estrm is present le at birth and very 
shortly after as well as from puberty to the 
menopause one invariably finds that the Mgical 
mucosa is made up of many lavers of glycogen 
containing cells The reaction of the ecretions is 
typically acid and normally the bacterial flora 1$ 
predominantly of the bacillary type In the 
absence of estrm during childhood and after the 
menopause one finds a thin vaginal mucosa with 
few layers of cells an alkaline or nearly ncutr^ 
reaction of the vaginal secretions and a mixed 
flora consisting essentially of COCCI 

The figures published m various ob enationsoi 
measurements 0/ the vaginal aacJit) noted at dif 
ferent ages vary somewhat probably because 
diflerent techniques were used in making the 
detenninations \11 observers agree however 
that the marked acidity of the vaginal secretions 
between pubertv and the menopause is in bar]) 
contrast to the sbghl alkalinity or nearly neutral 
reaction during childhood Regardless cf the 
method cm/iloyed to measure the hydr gen ion 
concentration the general difTercnces m aadily 
dunng these life periods has been found to be 
strikingly similar , 

In order to determine thcreaction of the vagmaJ 
secretions v e used i or 2 cubic ccntimciera “ 
stenie phvsiological salt solution adjusted to 
hydr gen ion concentration 70 This was es 
|iclled into the vagina from a sterile piiJcUe av"| 
withdrawn several times to get a fair sample 0 
vaginal washings The hydrogen ion corcentra 
lion of a Jrop of these washings was easily deter 
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mined, the following color indicators being used 
in their respective ranges, brom-thymol-blue (pH 
60-76), brom-cresol-purple (pH 52-66), and 
brom-cresol-green (pH 4 0-5 6) A number of the 
readings obtamed with the use of these color 
mdicators were checked with electrical determina- 
tions ot the hydrogen-ion concentration, and the 
results corresponded remarkably closely For the 
physician treatmg a case of gonorrheal vaginitis, 
this method is easily apphcable for determining 
whether or not the estrin reaction has occurred 
It is carried out as follows a drop of brom-thymol- 
blue IS added to a drop of vaginal washmgs ob- 
tained by the method just described An immedi- 
ate change to a deep yeUow indicates that the 
fluid bemg examined has an acidity very near or 
greater than hydrogen-ion concentration 60 If 
the resulting color is a very light green or shades 
into a heavy green or hght blue the reaction is 
more alkalme than hydrogen-ion concentration 

6 o This method is much more rapid and more 
easily carried out than is the examination of mi- 
croscopic sections of biopsies or stained smears 
We have compared aU three methods and have 
found that when the colorimetric determination 
of the vagmal hydrogen-ion concentration indi- 
cates that It IS 6 o or below, the xagmal mucosa 
IS found to have responded well to the treatment 
with estrin 

In a series consisting of 17 normal children, the 
youngest of whom was aged 4 months and the 
oldest ro years, we found the vaginal secretions to 
have an average hydrogen-ion concentration of 

7 2 The lowest value obtained was 7 o and the 
highest 7 4 Cruickshank and Sharman (1934) 
studied a senes of children m the same age group 
as those observed by us and found that the aver- 
age hydrogen-ion concentration ranged between 
7 4 and 78 In only one of our cases in this 
group were Doederlein’s orgamsms demonstrable 
m Culture This child was 10 years old and had a 
vagmal hydrogen-ion concentration of 7 4 

In 10 children with gonococcal vagimtis meas- 
urements of the vaginal acidity gave an average 
hydrogen-ion concentration very near the neutral 
P°mt The individual readings obtamed are as 
tollows hydrogen-ion concentration 7 o, 7 o, 6 8, 
64, 72, 6 8, 74, 72, 72, 74 Tissue destruc- 
tion as evidenced by the presence of pus probably 
^plains some of the lower figures in this group 
Lultural exammations of the vaginal washings 
tor the Doederlein orgamsm were negative in 
every one of these cases 

In Table I are shown a group of ii consecutive 
cases of vagmitis m which N gonorrhea was still 
present m smears and in which the vagma was 


TABLE I — TREATED CASES OF GONOCOCCAL 
VAGINITIS, SMEAR STILL POSITIVE 


Case 

Smear for 
gonococcus 

Duration of treat- 
ment 

pH 

% Doeder 
lein 

organisms 



6 da>s 

6 6 

0 

2 

-t- 

I vsL 

b S 

0 

3 

+ 

1 wk 

6 6 

0 

4 

+ 

I wk 

6 4 

0 

s 

+ 

I wk 

6 4 

0 

6 

4* 

2 dajs 

7 0 

0 

7 

+ 

3 I'ks 

6 0 

0 

S 

-f 

I wk 

6 3 

0 

9 

- 1 - 

? 

6 4 

0 

10 

T 

iS da>s 

6 4 

0 

11 

+ 

5 wks 

6 2 

0 


found to have a hydrogen-ion concentration of 6 2 
or more They had all been treated by msertmg 
gelatin capsules contammg 75 r u of ammotm 
into the vagina at mght, just before retirmg No 
other treatment was given It will be noticed that 
in all but one case ammotm had been given for a 
short time only Comparison with the hydrogen- 
ion concentration figures given for the untreated 
cases shows that the vagmal secretions were al- 
ready being rendered acid As a rule approx- 
imately 2 weeks of such treatment will result m a 
vaginal acidity of hydrogen-ion concentration 6 o 
or below One patient failed to produce the usual 
vaginal acidity even after 5 weeks of treatment 
This is rather unusual and may be due either to 
failure to insert the ammotm capsules (or sup- 
positories) into the vagina regularly, or to some 
individual idiosyncrasy of the patient’s response 
to the hormone 

Table II shows clearly the efiect of ammotm in 
producing a strongly acid vagmal secretion It 
will be noUced that, m this senes of cases, all of 
the hydrogen-ion concentration determinations 
made before treatment was begun were alkalme 
(between pH 7 2 and 8 o) Every one of these 
patients w’as apparently cured when the last 
hydrogen-ion concentration determmation was 
made In no case m w’hich the vagmal secretions 
were found to have a hydrogen-ion concentration 
of 6 o or below for any length of time could the 
gonococci be found m the smear 

In Cases 10 and r i the vaginal secretions became 
smear-negative without the production of a 
strongly acid reacUon OccasionaUy, under any 
or no form of treatment, probably as a result of a 
local tissue immumty, patients with gonococcal 
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all likelihood the important factor concerned in 
doing away with gonococcal mfections, when 
children so infected are treated with estrin 

3 The acidity of the vaginal secretions is 
easily measured and gives easily obtained rehable 
proof that estrm therapy has brought about the 
desired histological reaction of the vaginal 
mucosa 

4 Doederlein’s organism was present in only 
a few of the children evammed and its presence 
or absence could not be correlated with the acidity 
or alkahmty of the vaginal tract 

We acknowledge with appreciation the assistance given 
us b) Br Eleanor H Adler We are indebted to her for 


generous contributions of her time and skill m making a 
considerable number of the hydtogemion concentration 
determinations which appear in the tables m this article 
Dr C Hendee Smith was also most kind in allowing us 
access to the patients tn the Children’s Medical Sercnce 
of Bellevue Hospital, Department of Pediatrics, New York 
College of Jledicine The majonty of the patients exam- 
ined and reported on in this paper were from this service 
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T he production of a reliable supply of paren- 
teral fluids in otherwise adequately equipped 
hospitals has been hmdered by the lack of 
simple apparatus in Avhich chemically pure solu- 
tions can be dispensed safely and economically 
The techiuque to be described employs apparatus 
designed to provide easy sterilization, safe stor- 
age under hermetic seal, and ready admmistration 
from the onginal container 
Fear of the symptom complex “intravenous 
reaction” has discouraged many from using par- 
enteral fluids Despite convmcmg evidence as to 
the real cause of such reactions, clinicians are 
loath to abandon mdnudual susceptibihty, im- 
purities from chemicals, rubber, and glassware, 
the velocity of injection, or the volume, tempera- 
ture, or hydrogen-ion concentration of the inject- 
ed solution as the etiological factors Pyrogenic 
substances, chiefly bacterial toxins, have been 
demonstrated as the responsible agents (i, 3, 5, 
6, 7, 8, 9, 13) Chemically pure, sterile solutions 
injected mto the vein will not cause untoward 
reactions (4, 10) 

There are but two fundamental requisites for a 
safe supply of parenteral fluid — an unlimited 
source of freshly distilled water and centrahzed 
responsibility for cleanliness in the preparation 
of the solutions and apparatus 
Singly distilled W’ater from a still equipped wuth 
adequate baffles and traps or with a refluxing 
condenser is safe (i, 2, 4, lo) Sufficient water for 
immediate use is best collected in pyrex carboys 


(Fig i) These carboys must be sterilized by 
flushing with live steam from the still prior to 
collectmg the distillate and must be drained drj' 
after use, since distilled water can be stored only 
when sterile and sealed 

The pyrex glassware used m preparmg the solu- 
tions IS washed with hot soapy water and rmsed 
with tap water It is then filled with a cleanmg 
fluid composed of 10 per cent potassium dichro- 
mate in dilute sulphuric acid to remove adherent 
fungi and grease from the inside of the flasks and 
to leave the pyrex chemically dean After 12 
hours the fluid is poured ofi and the glassware 
rinsed thoroughly wnth 8 successive small quan- 
tities of distilled water (Fig 2) The glassware 
IS then mverted to dram and must be used 
within 2 hours or recleaned 
Isotonic sodium chloride solution (o 85 per 
cent) is prepared from a fresh stock solution made 
by adding distilled water to 170 grams of chem- 
ically pure sodium chloride^, prev lously w'eighed 
out m a counterbalanced flask, until a net 
weight of i,ro8 grams has been reached The 
flask IS stoppered with a clean rubber stopper 
and shaken until solution is complete This 
stock solution IS then filtered through a tntted 
glass filter,^ with the aid of suction, directly mto 
a 300 cubic centimeter pyrex burette (Fig i) 
Fifty cubic centimeters of the filtrate are meas- 
ured mto a counterbalanced short necked, thick 


* McrcL s and Malhnctrodt s contain least pattjculate matter 
•Jcaa fnited glass filter Vo 17 G 4 


> Read at the combined meeting of The Boston Surgical Society and The Philadelphia Academy of Surgeiy on February j, rgyb 
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walled pjrex flask and distilled water is added 
to a net weight of i 049 grams \ dean rubber 
bushing 15 fitted into the mouth of the flask ns 
s^rt is turned down and the channeled stem of 
“e steel stopper (ri) isparUall> inserted into the 
bushing (Fig 3 \) The channel in the stem 




proiides for the escape of air and steam dunng 
sterilization The solutions are sterilized imme- 
diately in an autoclave at 250 degrees F for 15 
tnmutes * After sterilization the steam supply to 
the autoclave is shut oil and the autoclave 
permitted to cool to 200 degrees F before it is 
opened In this wa> concentration of solution 
resulting from the ebullition of steam that fol 
lows sudden relief of pressure is avoided As the 
flasks arc removed from the autoclave the steel 
stoppers are pushed in to complete the seal 
(F*g 3 U) Sufficient vacuum forms during 
cooUng to produce a water hammer when the 
flask IS jarred thus providing a read) check cn 
the sterility of the solutions If the autoclave 
pressure has been relieved too soon the hiss of 
the steam as it rushes through the channel m the 
steel stopper warns the operator that the solu 
Uons have been polled The stenie sealed 
solutions can be stored uidcfinitel) without 
impainng their v alue as safe parenteral fluids 

T oi| tur f tS ml u ueU ( ) 
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To prevent contamination of non-pyrogenic 
fluid, the utmost cleanlmess of the mside of the 
tubing and needles is essential The “bloom” is 
removed from new rubber by treating it with 5 
per cent sodium carbonate solution in an auto- 
cla\ eat 250 degrees F (Fig 5, A), for 30 minutes 
The rubber is then rinsed with i per cent hydro- 
chloric acid followed by distilled water Care 
must be taken that the inside of the tubing is full 
of solution, otherwise the inner surface, which 
comes m contact with the parenteral fluid, will 
not be properly cleaned 

“^fter use on the ward, the apparatus is washed 
with cold water and returned to the central supply 
room, where it is cleaned immediately prior to 
sterilization AH the parts are separated and 
washed thoroughly with hot soapy water and 
rinsed in cold tap water for 30 minutes The 
mside of the parts must be thoroughly cleaned 
The glassware is immersed in the acid cleanmg 
fluid for 12 hours and then rmsed thoroughly with 
distilled water The tubing is coupled together 
with glass connectors and boded for 45 minutes 
m a o 3 per cent solution of sodium hydroxide 



Fig 5 V, Method of providing continuous flow of 
alkali through the rubber tubing during cleansing This 
apparatus can be set up inside an autoclate as well as 
over a hot plate B, Method of heating the solution it 
desired Heat appUed elsewhere has little effect C, The 
pyret lent tubes are easily cleansed by sucking freshly 
distilled water through them In position r the gravitj 
outlet IS occluded while the air tube is rinsed, at 2 both 
passages are cleansed D, the stainless steel stopper is 
readily removed by a rocking, spiral motion 

The alkali, from a convenient reservoir, is run 
through the tubing continually during the boiling 
(Fig 5, A) After the tubmg is cool, distdled 
water is run through it for 30 minutes The 
needles are washed m hot soapy water and rmsed 
in distilled water The parts are dried on a clean, 
dust free sheet with the aid of suction, and 
assembled The needles, without stjlets, are 
placed in an hourglass tube plugged with loose 
cotton This equipment is arranged in a clean 
alummum pan (Fig 4) wTapped in a double- 
thickness muslm sterilizing envelope and auto- 
claved for 15 minutes at 250 degrees F If the 
sets are not used within 10 days they must be 
resterilized 

The fluid IS admmistered from the original con- 
tamer by removmg the steel stopper wuth a 
rocking, twistmg motion (Fig 5, D) An mrush 
of air as the stopper is removed assures the user 
of the stenlity of the contents of the flask A 
pyrex vent tube is then pushed into the hole m 
the rubber bushing as far as the shoulder This 
tube acts as a capillary valve for the admission of 
air as the solution leaves the flask by gravity 
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(Fig 3 C) The flask IS inserted and hung in the 
plit nng bracket The rubber tube and needle 
are fllicd with solution and the infu^oo nia) be 
started (Figs 4 and 3) 

Alore than i 000 cubic centimeters of solution 
ina> be gi\en b> substituting a sec(>nd flask as 
the lirst one is emptied This is done b> clamping 
ofT the rubber tube Mith a HolTman clamp prior 
to removing the vent tube and reinserting it into 
the bushing of a fresh flask of soluuon 
If a sufficient suppl> of sterile ««ts of p>ret vent 
tubes rubber tubing and needles are kept on 
hand the solutions are instantly available and 
rational parenteral therapy is constantly at the 
disposal of the clinician 
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DIFFUSE CAVERNOUS ANGIOMA OF THE LEG 

rREDCRICK C KIDXLR, M D , T V C S , Detroit, Miciucw 


H em \N GlOil \ or angioma, as we shall call 
It in this paper, in contrast to Ijmph- 
angioma, is an o\ ergrois th and dilatation 
of hlood \ essels, which are abnormal in character 
These vessels have certain neoplastic character- 
istics and may at times assume malignant qual- 
ities Angioma is distinguished from the ordinary 
dilatations and o\ ergrow ths of vessels seen in ^ ari- 
cose veins, granulation tissue, and highly vascular 
cellular tumors, by the fact that the latter are the 
responses of normal vessels to disease or to the 
demands of the body for greater local blood sup- 
ply, which disappear when the demand ceases 
The> are of three types (i) simple angioma, (2) 
pleviform angioma, (3) cavernous angioma Sim- 
ple angioma, the common nevus, is a congenital 
dilatation and overgrowth of the capillaries of the 
skin It does not grow but maj be the starting 
point for deeper vascular tumors Pleviform 
angioma is a congenital overgrowth of the skin 
capillaries and venules in which the vessels grow' 
m length and thus pile up nodules which may 
acquire considerable size They grow but do not 
mfiltrate or destroy other tissues Cavernous 
angioma is a congenital overgrowth, hypertrophy, 
and dilatation of abnormal vessels which tend to 
grow and infiltrate the surrounding tissues Ac- 
cording to Ewmg they undoubtedly have their ori- 
gin in a developmental anomaly in the structure 
of certam vascular segments which do not fit into 
the general circulatory system but retain embry- 
onic characteristics This thesis is developed by 
De Takats He insists that these vascular tumors 
are not true growths, but are due to faulty de- 
velopment of the blood vessels themselves, and 
that the v'anations in the tumors depend upon 
the amount of differentiation from the embryonal 
type They may occur in many parts of the body 
in the liver (7), in bones, particularly the bodies of 
the vertebrae, in joints (9), and, somewhat rarely, 
in skeletal muscles It is to the discussion of 
cavernous angioma of the skeletal muscles that 
this paper is devoted 

OCCURRENCE 

These tumors occur most frequently in persons 
under 30 years of age In 1930, Davis and Kit- 
lowski collected 212 cases of cavernous angioma of 
skeletal muscle from the hterature, and reported 
several of their own In 1932, Jenkins and De- 
laney found 61 additional cases in the literature 


and reported one of their oivn, but eliminated iS 
of Davis and Kitlowski’s cases, giving a total of 
256 cases reported up untd 1932 I have found 
one more reported case (ii) and herewith present 
4 of my own In the reported cases, muscles in 
the various parts of tlie body are about equally 
affected, although there is a slight preference for 
the lower evtreniity All of my cases occurred in 
the low’er leg This is in contrast to an analysis 
of 1,674 angiomas of all types (10) made m 1924, 
in which only 9 per cent were in the lower ex- 
tremity 

P VTIIOLOGIC-VL VNVTOilY 

These tumors are essentially a dilated mass of 
thin walled blood vessels lined with endothelium 
and supported by a delicate stroma of fibrous tis- 
sue These dilated vessels arise from capillaries, 
arteries, or veins, probably through a process of 
endothelial hj-pertrophy which leads to blocking 
of the lumen of the vessel, which in turn causes 
back pressure and dilatation New vessels are 
constantly added by prohferation of endothelium 
into bud-hke processes which grow and form chan- 
nels into which blood pushes These new vessels, 
m turn, dilate to add to the mass of the tumor In 
parts where active growth is takmg place, the 
tumor IS very cellular and the new vessels cannot 
be recognized In these areas there is an actual 
shortage of blood supply or anemia The connec- 
tive tissue supporting stroma may vary greatly 
in amount On the amount of this connective 
tissue depends the consistency of the tumor 
Thrombosis of the dilated v'essels frequently oc- 
curs and this is followed by organization w'lth 
formation of dense masses of fibrous tissue This 
process may be so widespread as to halt the 
growth of the tumor Many of these tumors are 
encapsulated, in which case they are relatively 
harmless and are readily removed If they are un- 
encapsulated, or break through the capsule, they 
are capable of extremely diffuse growth and much 
destruction of surrounding tissues Myelated and 
unmyelated nerve fibers and embryonic lymphoid 
tissue sometimes appear in the tumor 
The anemia caused by endothelial proliferation 
at the edges of the tumor cuts off the blood supply 
of the muscles which are bemg invaded, and they 
degenerate and are gradually replaced by the 
tumor In the encapsulated common type, this 
process does not go far, but m the unencapsulated, 
infiltratmg, and relatively rare type, the muscle 
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destruction is mdespread may be penetrated 
and nerves invaded or even destrojed as in the 
caseof Stenaftand Beitm £v en the bones jnaj 
not escape the eSecis oi these mbitratmg tumors 
fmtative periosteal thickening pressure atrophv 
and actual invasion of the medulla by the tumor 
suh tance occur (2) ^^’helher or not the tumor 
actually invades the larger blood vessels is sUlI 
under discussion but the fact that in one «i> 
cases and in the case of Bell and Inglis the pos- 
lenof iibial artei^ could not be identiBedat opera 
tion or autops> uould seem to indicate that it 
does Tbis inhltratne and destructive process 
ma\ go so far as to necessitate amputation 

The clinical course of the infiltratuig non en 
capsulated cavernous angioma is an insidious one 
The first sign of its presence is usually an lU de 
fined soft swelling which may appear at anj time 
after birth This ma) remain stationary for a 
long lime or may grow sleadili Sometimes an 
injury may be followed b> mote rapid growth 
Frcquentlj m its early stages thissweUingisun 
accompanied by symptoms As the mass grows 
sy mptoms and signs appear w hich are dependent 
on the morbid anatomy of the particular tumor 
The first s\ mptom usually is pain This paio 1$ of 
three types (i) a feeling of fullness and heaviness 
with a stretching sensation which is caused by dis 
tention of the blood spaces within the tumor This 
type of paui is relieved by rest and elevation of 
^e hmb by which the tension within the vessels 
IS reduced (2) A radiating pain simdar to the 
root pains of severe sciatica which is caused by 
pressure on or infiltration of tie nerves them 
selv es This pam i« often so sev ere as to cause loss 
of sleep and inability to use the limb and is ac 
compamedby proitcUv e spasm of the muscles It 
may or may not be rt! eved by rest and elevation 
t3) The third type is eslreme sensitiveness to 
touch or pressure and is probably caused by irn 
tation of the new nerve ii sue which sometimes 
grows within the tumor It disappears when the 
limb is protected from trauma The secon J most 
common symptom is muscle weakness This is 
dependent on the actual destruction of muscle Us 
sue and vanes with the amount of that dtslnic 
lion 

Swelling IS the most common objective sign 
This swelling may be soft and compressible de 
creasmg with elevation of the hmb or it mav be 
firm and non compressible It is subcutaneous or 
subfascial it is within the muscle substance If 
the sncllmg is painful or tender there is protec 
Uve muscle spasm Engorged superficial veins or 
varicose veins often overlie the swelhng The 
skin may be hot and red 


AND OBSTETRICS 

The roentgen ray appearance of these tuners 
IS misleading because in the toeatgen tay the soft 
partsshowonlyswelling in most cases while the 
bone changes whether pcnosleal thickening 
locafucd enlargement or local atrophy are not 
characteristic Occasionally the roentgenogcan 
may show a mottled appearance of the soft parts 
suggesting gas m the tissues This is produced by 
the brge blood spaces in the more vascular lu 
mors The bone charges are those of periosteal 
UiKkening cortical thickening or of pressure 
atrophy 

Diagnosis 15 difficult in most of the cases It 
sbouiii bt based on the history of the case as to 
the lime of the appearance of the tumor and its 
duration on us early lack of symptoms on its 
gradual grow th and on the gradual appearance ol 
the symptoms detaili-d Physical examinatjoa 
hould reveal lie fact that the tumor 1$ intra 
musctilar If it is large when (hclimbhangsdono 
and decreases m sue when il is ele\ a ted its nature 
should be suspected The softer and more com 
pressiWe the tumor the more likely it is to be as 
angioma but often (he tumor is hard and fins be 
cause of the large amount of fibrous tissue it con 
tains Differentiation from diffuse lipoma from 
fibroma from sarcoma from ancutism and Itoa 
multiple neuroma must be made 
tREATHrST 

Treatment of angioma of muscle is di/Bcult 
Id the simple encapsulated type surgicalremoiaJ 
is comparalnely easy as shown in the 
potted by Klcinberg If however iheremovalis 
not ownplete recurrence may occur In the 
diffuse type the difficulty of successful treatment 
1$ evideflccd by the numerous methods v hicb have 
been advanced Coagulation by the i/ijeclion tl 
chemicals has been tried with success m mall tu 
mors but in the large ones the duBcultv of reach 
ing all parts of the tumor and the dangers ol 
necrosis and poisoning have led to its abandon 
ment Cauterization bv the c’eclnc cautery has 
faded for similar reasons Long continued p^ 
sure iQ the hope of thrombosis of the mass has 
never succeeded Roentgen ray and radium al 
though apjiarcntly successful in the treatment ol 
cavernous angioma of the vertebral bodies have 
not yet proved their value in the muscle tumors 
Surgical removal offers great technical di/ncultics 
because the tumor is so wide pread and invonej 
so many tissues and because of the very real 
dangers of hemorrhage I have found feverepor 
of siMxessful surgical removal of a large tumor 
On the other hand amputation has b«n 
to frequently (10) Nevertheless IbchcvctMl 
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surgical removal of the tumor, perhaps in more 
than one stage, is teosible and offers the patient an 
excellent chanee for t useful hinh 
The tollowing casts ire presented in support ol 
this belief, to aceeiit cert iin pathologic il te Uurts 
ot the tumors, to present a little more ex idtnce in 
support of the theorx that thex are congenital 
neoplasms, and to protest ig xiiist the belief that 
tliex alxxaxs recur 

Cxsl I R S , fLiusle, nf,eil >ixrs, an otilx eluld she 
was first seen on June i, 1910 llicfimii> historj uas ir 
releeanL The past historj ehoaed that as i )ou!if, ^irl 
she had been \erj aetiee but ne\tr robust XUiut 1911, 
she had a f ill while statin,^, winch she thought bruised her 
left le„ borne tune later she dexelulHsl i growth” on the 
call of the left lc4 which was renioeeil be another surgeon 
The report of tins oixration was not oblamable but the 
patient thought Ih it tlle ^.rowlh consiitcil of e“irieose \iins 
The operaliee area had txan lender ever since and had 
swollen from time to time During the pist eear she hut 
worn a bandai,e on the Icj, in an attempt to relieve the 
sense of fullness and ‘elrag^ing” but this hid done little 
oOod Ihe trouh'e with the leg had gre itl> restricted her 
actieilies because of the discomfeirl ind Ix-ciusc of weak 
ne-ss of the calf muscles She had noticeal \ iricose eeius in 
the back 01 the lc„ 

There was nothing ihnormal found in her phesical ex 
amination except the eondiUon of her left leg 1 his showed 
several large varieose veins extending up vard on tlie outer 
and posterior surfaee from mid cilf to mid thigh The left 
calf wns I 's iiiche-s larger than her n„ht This enlargement 
vvnsdue to a soft compressible tumor which lay Ixneath the 
fascia and seemed to involve most of the bellies of the 
gastrocnemius and soleus It wash to 7 inches long It was 
not tender or painful Ihe skm over it was not discolored 
There were no hard areas m it and it could lx made to dis- 
ippear completely by steady pressure Ojxration was ad- 
vascd for the removal of the tumor, whicli was thought to lx 
a cavernous angioma 

Operation, January ta, 1910, under ether anesthesia X 
long e-xtcmal incision m the calf down to the deep fascia 
revealed nothing abnormal The fascia was opened and a 
huge mass of greatly distended, thin walled vessels pre 
sented The mass did not pulsate and apparently replaced 
muscle The vessels tore very easily They appeared to 
open into each other in all directions like the structure of a 
sponge Considerable parts of the muscle substance were 
intact and appeared to be pushed aside by the growth 
Other parts were infiltrated by it In order to g iin better 
control of the tissues, a second internal incision was made 
and a mass ol tumor and involved muscle, 7 by z'i inches, 
was dissected out Nooiie vessel could befound which sup 
plied blood to the tumor nor one which emptied it The 
posterior tibial vessels were not cxiiosed nor w is the nerve 
During the removal of the mass there was much hemor- 
rhage, mostly venous, which was controlled by pressure 
The remaining good muscle was then sutured over the dead 
space left by the removal of the tumor The skin was dosed 
with silkworm gut and a large pressure bandage and splint 
were applied It was impossible to hold the foot at right 
angle flexion because of pressure anemia and pain Mod 
crate shock was successfully combated by saline hvpo 
dermixlysis There was no secondary hemorrhage 
rdlowing this operation gradual restoration of function 
was secured, but two small secondary operations for re- 
moval of remnants of the tumor and adjacent varicose 
vems were necessary within the succeeding 6 months The 



1 Ig 1 C I'-L I Blood vessels of le„ surrounded by tumor 
„towth Cleft It 1 po'sihly i vessel bud 


piticnt has remained well since, has two children, is mod 
erately athletic and has no svmptoms There has been no 
recurrence of the tumor mil both legs are equal m size, 
which gives her satisfaction 

Ihe p itholOftieal refiort by Dr Plmn H Morse is he 
nunoiomi cavemosum The growth diffusely mhltrates 
the muscle and surrounds the blood vessels, in some places 
reducing pressure on and constriction of the original 
lood vessels \s a result of this mechanical effect, throm- 
boses are produce'll within the vessel wails, which later fen 
estrate md resemble somewhat the original tumor growth 
( I his may explain the illustrations in the article of Jenkins 
and Delaney These seem to show actual invasion of a 
blood Vessel by the tumor ) 1 here are some nerv u filaments 
in the sections 

riiii, case IS the most typical of our series It 
exemplifies the tjpe of pain or discomfort which 
IS due to distention Speculation as to w hether the 
accompany mg x aricose x eins were coincidental or 
whether they were a part of the tumor is intngu- 
ing I am inclined to behexe that they' were co- 
incidental because they' were superficial to the 
fascia, whereas the tumor was beneath it 

Cxsi 2 Icmale, aged 10 years, was first seen on June j, 
1931 The family history was irrelevant The family had 
known since the child’s birth that she had “flat foot" on 
the left, which was due to congenital malformation of the 
tarsus It gave her no trouble until 4 years ago when she 
had scarlet fev er Imracdntely thereafter she began to hav e 
pain in the left lower leg and to limp The pain has con 
tmued since It varied in mtensity but was generally 
severe and kept her awake at night It was burning in 
character Pressure, as from a shoe, relieved it somewhat 
She slept with the foot pressed against the wall and she 
hked to keep the leg elevated The foot was “feverish ’’ 
Xbout a year ago a “lump” appeared in the left calf 
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Fig 6 Case 2 Marginal portion of tumor shoning 
compression and atrophy of muscle cells in the zone 
around D Fragmented muscle fibers \nth attempts at re- 
generation at -1 New forming lymph tissue at C JIuscle 
at B more nearly normal except for increased fat tissue 

incision was made from mid thigh to lower third of the 
calf The external popliteal nerve was first explored in the 
lower third of the thigh where the sciatic duided Dissec 
tion of the external popliteal nerxe revealed, about 2 
inches above the head of the fibula, a mass of fibrous tissue 
and distended blood vessels which infiltrated the nerve, 
greatly enlarging it for about 2 inches Below that the 
nerve was normal This dissection established the outer 
border of the tumor, which was firm but filled with large 
distended blood spaces The tumor lay under the gas 
trocnemius, infiltrated the soleus, and was densel> adher- 
ent to the back of the tibia and interosseus membrane It 
extended from the pophteal space to the •\chilles tendon 
In order to identify and preserve the internal pophteal and 
posterior tibial nerve, it was necessary to dissect it com- 
plctel> from above, downward, through the mass of the 
tumor The tumor did not invade this nerve but was in 
contact with it No posterior tibial arterj could be found, 
nor could any vessel of entrj or exit be made out The 
whole tumor was removed wnth most of the soleus The 
tumor of the external popliteal nerve was carefully dis 
scctcd, much of it being removed without damagmg many 
nerv c fibers Tourniquet vv as removed and hemorrhage w as 
controlled b> pressure and suture The wound was closed 
without drainage Drj dressing and a plaster cast were 
applied with the foot and knee in corrected position 

\fter the operation this girl received two deep roentgen 
ra> treatments Sex weeks later the spasm of her ham strings 
and dorsillexion of the foot had disappeared, so that her 
knee and ankle could be normally controlled Ml pain in 
the leg disappeared but moderate pain in the fool has 
persisted, as h is the di! nation of the foot veins the heat ol 
desire for pressure as a relief from pain 
the pain is now limited to an area, j b) j inches, in the 
inner side of the sole of the foot I ollovving operation, there 
developed a thrill m the engorged irea in the foot which 
could lie heard as a loud bruit with the stethoscope This 
must be due to an arteriovenous connection bince 1952, 


Fig 7 Case 2 New forming lymph nodes at 1 Mul- 
tiple dilated spaces as at B 


when amputation was advased elsewhere, frequent at 
tempts to obtam permission for further operation in the 
foot area have been made The parents have just now con 
sented 

Pathological report on this case was cavernous and 
telangiectatic hemangioma including many primitive 
lymph nodes and many small nerve fibers running through 
the tissues The tumor in the external popliteal nerv e was 
vascular and fibrous 

Case 3 MG, male, aged 39 jears, laborer, was first 
seen in Out Patient Department on June 25, 1933, because 
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I le, ^ Case 2 Older portions ol tumor aho\Mn^ mul- 
tiple ner\c tilaments sCTltered throUj^h h>ahne connecti\e 
tissue at I and B 
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Fig II Case 4 Telangiectatic hemangioma of muscles 
of calf Laige blood spaces as show n at -1 indicating char- 
acter of tumor growth 


enlargiment of the bone at that point The swelling was 
catremely scnsiliie, and this tenderness extended upward 
through the gastrocnermus muscle V diagnosis of cat cm- 
ous angioma was made and operation was adiised as the 
proper treatment 

Operation was performed November 4, 1933. gas and 
ether anesthesia, tourniquet \ long posterior incision 
oicr the gastrocnemius was made The deep fascia was 
penetrated here and there by small dilated vessels which 
connected with deeper tissue The fascia was split, e\- 
poaing a wadespread mass of large, dilated, thin walled 
leS'cls with much dense, supporting fibrous tissue which 
was, in many parts, eatreniel> cellular, suggesting sarcoma 
This infiltrated the gastrocnemius and soleus as well as the 
peroiici and was denselj adherent to the fibula The \csscls 
supplying this mass invaded or came from all surrounding 
tissues The fibula was thickened, apparently by the irri 
tation of the tumor \ ery wide dissection was carried out 
but It was impossible to surround the tumor completely 
It was removed as nearly completely as possible because 
of the extreme vascularity of this tumor and its coiinic 
tions, the dissection was earned up tlirough the popliteal 
vpaee, llius exposmg the internal and external popliteal 
nerves and tlic popliteal artery which were surrounded, 
but not infiltrated, by the tumor This was cleared so tliat 
It eould be clamped readily if the blexding should be too 
vevere alter tile removal of the tourniquet On removal of 
the tourniquet, bleeding was profuse, mostly from small 
arteries which had entered the tumor from all directions 
Ihese could not be tied but wen. controlled bv pressure 
while a \ Lr> nipid suture of tiic musclc and fascia as done 
Mean sink, inlra%tnouj> lo per etni i^luco^e had Ixtn 
stiriai In vpiU ol rather severe shock, it v\as possible to 
Uo**L the vvound and applj a pressure bandage without 
iMUg the popliteal arltr\ The bo> \\-as in ixwr condition 
for la hourx but reietexl well vith the aid of gluco'^, and 
morphine^ Ihe eirculation in the Kg and foot wus ^^ood 
Vfter 10 da^s the sUtcl e's were removed on November 
Irduration and lendemt*^ arc still prcsieni and the oul- 



Tig 12 Case 4 Typical beld of angioma invading calf 
muscles Xote lymphocytic infiltration and multiple 
nerve fibers at 1 and B 


come TviUi reference to function and pam is still to be 
determined ^ 

The pathological report wa* cavernous angioma of mus- 
clc There are many small nerv c filaments running through 

^Tliis child returned for examination on March s He is cn 

tircb free from pain There is still a htlle tenderness at the middle of 
the calf Fibrous tissue >ub»liiuUon at the site of operation has led to a 
slight shortening of the Vclullcs, which prevents dorsiOcxion of the foot 
beyond the right angle ^follODs of the knee are normal and the bov is 
beginning to walL He is still wearing a planter bphnt at nignt. 



fi^ 13 Cose ^ Organizcti ixirUon uf hu'^ianuoma, 
srowint^ncrvciibcfsat lard/f 
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them &$anda caso/lympho d tissue w ilt&tnallg men 
Ursa present There u some tleg nt ti ef ttyehange 

Openiti\ e temov al of ca\ eroous angioma has 
proved feasvbic though difficult in ihe&t 4 cases 
In Case i minor secondary operations acre neces- 
sary buttherehasbeennorecurrenceuii5>cars 
In Case 3 the first operation gav e great rehel and 
temoied the hulk of the tumor v.hich has not 
recurred m 4 >ears Secondar> minor operations 
are neccs'iaty In Case 3 surgicrd destmeUon ol 
the tumor apparently v,as completely successful 
In Case 4 removal of the tumor although not 
complete u as 90 per cent successful The pam to 
Case I v.as due to distention and nas o! the first 
tj^pe of pam It nas compleicl> rcheved The 
pam in Case 3 was of the second or nerve root 
t>-pe and was due to pressure on and invasion of 
the nerves It was completely relieved b) opera 
non The pam in Case 4 was of the third tj'pe 
and was due to the pressure on sensory nerves in 
thetumor Itwasnotrelieved The pam in Case 
3 w as a combination of the second and third tvpes 
It was completely reliev ed in areas from whidi the 
tumor had been removed 

The presence of nerve filaments and >ouRg 
Ijmphoid tissue in the tumors of Cases a and 4 
puts these t cases without possibility of doubt 
m the class of congenital tumors ansmg from 
abnormaUi developing embryonal tissue Both 


tumors are preponderantly cavernous angiotna 
The cavernous angioma microscopically mCasc 
r and macroscopically m Case 3 exactly re- 
sembles that in Cases i and 4 This resemblance 
IS a very striUng evidence that the tumors m 
Cases I and 3 are congenital in ongm 
I am drfit d 1 Dr PJi a }• Mo se f H ipcr }Io<j uJ 
f t&ep p» ti u f lb p Ih t g imat tiaiaiidf tad 
ce from the peth 1 fie 1 p nt t tv. 
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In the penile tjpe the defect ma\ occur at any 
point from the glaiib to the b ne ol the penis I he 
opening mat be slit like in i transverse direction, 
ovoid or round, and occasion illv the oiieningsare 
multiple W henevxr such a ji itient liiuls it neces- 
sary to sit or squat to urinate, he is very greatlj 
Handicapped and should be given the beneht of 
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F s SI ght (I gr f hypo padi \ te (h« p 

h pM p p cc 

loued in some instances by the formation of a 
fistula i^bicb may require se\eral operations to 
close 

2 The Bucknall principle which consists in 
suturing the penis to the scrotum and obtaining 
scrotal skin to line the under surface of the 
urethra Cabot has used this method for years 
and finds it almost fool proof although he has 
recently raised the objection that the trans- 
planted bair bearing epithelium may later be 
come the source of trouble 

3 Some modificatioa of the Beck principle 
that is freeing the urethra and canying it 
through the glans (Fig 5) This method can be 
used only in those cases in which the opening is 
anterior to the scrotum and is almost certain to 
result in a permanently deformed organ 



tig 4. Crcil DioJrcatio f th to IboJ sol by 
Tbitncb 



F g j P iu\«at hypo padias ih tl It ki i m Md 
pscudob fm ph od t m 

4 The cmplm ment of ihc prepuce eiihtr as a 
dap as m the Ombr^danne method (Fig 6) or 
as a tube such as the method onpnally d^ 
scribed by Wood (quoted bi C H Majo} the 
Mayo method or the Russell 
< For a limited number of ca&es in nhich the 
defect IS not too great the inierted umbreJIa 

flap described by Brian m 19x7 giieswcelleiit 

results (Fig 7) and it is this pnnaple ubich 1 
have utilu^ in repairing more extensile defecis 
Most of these methods require a ejstotomi 
either suprapubic or penncal AHhougn infection 
rarely follows vesical drainage m cKilaren it can 
not be denied that there is certain added risk 
from such drainage and stneture of the pcrineaj 
urethra must occasionally lollow tspetallj it 
\oungs method of constriclion of the urethra 
distal to the perineal urethrotomy be employed 
The methcu which I wish to present is based 
upon well estabbshed principles both la plasuc 
surgery and in the treatment of hypospadias It 
does not require cystotomy and its simpliaty » 
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cuUj in closing it longitudinallj The recon 
struction of the urethra is a multiple stage opera 
tion which consists in maUng so called umbrella 
ilaps about the urethral orifice Each flap should 
not be more than a centimeters m diameter 
Great care must be exercised not to button hole 
the flap or destro> its viability A small strip of 
the lining of the new channel distal to the urethral 
onflce IS not elevated so that the blood supply of 
the remainder is not unpaired For this dissection 
I use a special small curv ed dissecting scissors re 
semblmg a miniature pau- of Mayo scissors The 
lumen 0! the new urethral onflce is narrow^ by a 
fen interrupted sutures of fine sdL Tbe raw sur 
face of the new urethra is then covered by sutur 
ing together longitudinally the skm edges of tbe 
defect from which the flap was taken (Fig p) 
Success depends largely upon the care v>-iUi which 
the dissection is made and hemostasis corned out 
Accurate approximation should be done vrith m 
terrupted sutures of fine silk Tbe advancemeDt 
at any one stage is not great but is sufGcient to 
gi\c tbe patient very definite improvement In 
most instances I hav e introduced a soft rubber 
catheter into the bladder leaving it 4 or 5 days 
Fven when it has been expelled earlier the result 
usually is good Following the operation tbe 
wound is dressed with gauze and a moist sea 
sponge IS applied to hold the penis fiat on the 
patients abdomen as suggested by \iJray Blair 
The stitches are removed from the seventh to tbe 
tenth dav and the patient is discharged from the 
hospital but kept under ob'^rvation Most of 
these patients can be operated upon during their 
vacation tune so that about a year elapses be 
l\ ecn stages U hen they return the induration 
has cntircK disappeared and the skin is just as 
soft and plabJe as before the first operation One 
may now repeat the ojicralion carrving the 
urethra another step forward In most instances 
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two or three stages are all that is necessary In 3 
instances I have earned the flap through the 
glans after making a channel with a trocar as 
suggested by Dr Bevan (Fig 7) In* others 1 
have employ ed the Ombredanne flap (Fig h) for 
the final stage 

At the present time I haves completed eper* 
lions performed on patients suffering from de- 
fects of the penile and scrotal type with what 
seem to be satisfactory results I also have 4 
other cases in various stages of repair Whether 
these results will be as satisfactory when lhc« 
patients reach manhood remains to be seen al 
though one boy now 17 operated on s * 

years ago hasavery excellent result and has been 

changed from a bashful sensitive child into a 
perfectly integrated youngster I have as jet no 
complaints of difficulty following invcisvoa ot 
hair bearing scrotal skin Davis has su^ested 
the use of the roentgen ray to prevent this com 
plication but I should be afraid of damage to the 
testes as well as the hardening (fibroUc) effect 
u{>on the akin Soft pLable skin is an es'urntial 
factor m any reconstruction operation 
St/SIIXAK^ 

\ simple multiple stage operation is sugg«t<^ 
for correction of tnemorccxtensivc tyTiesof hyiio 
sf adias based upon well established plastic I rut 
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ciples It does not require cystotomy The results 
ha\e been satisfactori to date, although it is too 
soon to know whether tliere may be late objec- 
tions such as have been reported by Cabot, 
Walters, and Counseller, Churchman, Vermooten, 
and others 
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SURGICAL CORRECTION OF FLEXION DEFORJMITY OF THE 
KNEES DUE TO SPASTIC PARALYSIS 

il VTHER CLEVELAND, if D , T \ C S , anti DA\ ID if BOSWORTtI, if D , New York, New York 

From the Orthopaedic Clinic of St LuLeN Hospital 


W HEN the surgeon sees a patient with 
spastic cerebral paralysis, the damage 
has long since been done, and the oppor- 
tumty to help is largely limited to amelioration of 
the symptoms While treatment of the cause has 
so far been unsuccessful, the treatment of the 
effect of this condition offers many possibilities 
Some simple surgical procedures often make it, in 
some instances, possible and, in others, easier for 
these patients to walk 

These spastics have such lack of co-ordination 
of their motor power that the stronger muscles 
ovetpuU their weaker antagomsts, and the typical 
deformities, such as equmus, knee flexion, adduc- 
tor contracture of the thighs, etc , develop 
The extremely awkward appearance and the 
difficulty of walking with the knees flexed 20 
degrees or more have led to many attempts to 
correct this handicap Partial division of the 
nerves to the hamstrings, lengthenmg or division 
of the hamstrings, transplant of the hamstring 
tendons into the patella, have all been tried with 
posterior capsulotomy of the knee joint at times 
Each of these procedures in certain instances 
may be of benefit 

Several years ago we were impressed with the 
idea presented m a paper by Chandler deahng 
with this question of knee flexion deformity in 


spastics Chandler discussed the subject of knee 
flexion in spastics, described his ingenious opera- 
tion, and reported his original case 

In every spastic who has had knee flexion since 
birth, the hgamentum pateUce and the quadri- 
ceps are stretched The patella rides well above 
the jomt hue at or above the epiphyseal line m- 
stead of having its lower border at the joint mar- 
gin Even if the flexion deformity is corrected by 
any means, the overstretched muscle is at a 
mechanical disadvantage and can not effiaently 
work to maintam extension Therefore it seems 
extremely logical to take up the slack in the 
quadriceps extensor by transplanting the tibial 
tubercle into the tibial shaft i inch to inches 
distal to Its normal insertion 

On some of these patients we have performed a 
posterior capsulotomy of the knee jomt and have 
also found it necessary to paralyze the ham- 
strmgs temporarily by dissection of the sciatic 
nerve and injection of its branches to those 
muscles with alcohol 

In fixing the tibial tubercle at its new site, we 
originally used an ordinary nail and silk suture, 
removing the nail 3 weeks after operaUon More 
recently we have varied this procedure by' trans- 
fixing the hgamentum patellte with an autog- 
enous bone peg and then suturmg the periosteum 
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(ig I Thef t f the knee ihUiepatlU dll I 
t bcrcle a xpoted. Tb 1 m f tn u are i <J cainl 
la 0 d t Ir w th libiaS I be I lo it$ n w i t t 
ncceuary to di de ihe cap I o( th L j t hwh n 
ach » d a d t u e waiy to Ccr iKe kn j t 
Thew po l were hr sht ut by Ch dl n> U e 
r m cd from lb eort a l ih po l here the l Urcte 
> i be t analerred can be tmtotu algo pegs. 

nith silL \\c found that an attempt lo dme a 
peg through the ubial tubercle usuaU> pUt it 
The operative procedure is shown and described 
m higurcs t and i 

We present a detailed stud) of 5 patients with 
end results Lach of them has been tnateriall) 
benefited as far as their knee tlcxion is concerned 
In that the) arc still pastic ihctr situation re 
mams unchanged but in making their locomotion 
easier we have accomplished what we set out 
to do 

CASL REPORTS 

Case r K. I St L No 00519 a bo> q> »of acr 
Th pat nt «a3 admitted I th M L I l((»pul 
Orth }>cd c se c J a 955 

II war I vr d I | x and wh b lirg it I a Ik 

t th ace I |9 m Ihs, Iwintllbl) aspaUC 
bulb legt. )r m the ag I ) n uJ tl c< f 0 

) n be war t alni ry d y by pccialut b t ained 

nminmtdc tri Icbtwth t y ry UC 
bl mpro nt n g t r m kIc balas li was a 
bnght child a tb a hand cap »h hnasn lygdiyacal 

0 admu»i n h ibo rd ma krd ud I oatm f 

I th I gs, knee i1 xio nd cr^ui rti t both lett. O 
J c 935 tl adi l I go and gncUi* rmuclca 
» d luM j I bet vr th ng 1 both btur t 

r T* w re t i«tnl tb I b 1 I gbteea dai* aft 
thu peral ibe add I tract was g ne tbu gfa 

b ttUi had po r to a>lduct V\ ndi w re brmly b aled. 

On j ne 0 933 th Kutc rt • as export gi 
call) nd th b nchfS t Ih ham t gs ir rc t Kctcd 
ntnakhl Vfir h 1 th<M p itnl ra d U 
plaat -of pan i ic bandages « rc nlicd 11 tb tb legs 

1 ly bducted and knees I aight 

One nwntb ait the second peraUon b was aJowed 



F S a The tra p] nt d t Mai tuberti s cb -d 1 
pi ce by th aul gc u bone ptg h h b be n d c 
Fliq ly into a d ill h I tl liLial shall thro gh Ibe 
I garaect m pat llx j t p sunaJ 1 the t bercle. The 
peno t me en g Ihe t I>ercl 1 ej l the pervis- 
i us {the h ft by nt rupted Ik tutur u 


p H lb d bl lid Ifg b CM nd cnil hr*. If hft the 
hiisj ul w Iking \ gust 4 1933 ha g bad la 
u tf I post pe I e course 
He as r admitlrd Dec mber 6 I033 aad at tbu t a 
hischifdi) liy was knee fl d f rmiiyuJequinus. 
Tb pal II* were b gb abo e the J 1 f the knee ywis, 
d tbe Q adne p » t a d t et diaad aaUge. li 
» a dec Jed I t p)a t the t bud tuUrcl t bio lb 
libal b ft 0 I) e mber 9 oil abliMiltna*- 
plaouu Ithetb It bcrdei d e 11 ekgan’eniiiR 
p c 11* « s d ssect -d f c« from tb I t 1 upaasioM e 
lb caps I and il setj aaczsed ibaMto 

» lb a block of lo a by 4 by 1 c tun let -V 

I gii w i t lie lb 1 h ft h d isi 1 tb 
r no sc I Tie lluck f b. c ki Mlbu 

I gb d b Id with wi e n k Plasi r siJuiU tr 
( plwd to the fully eat nded 1 gs Tbe nails and s tuns 
were remo eJ abo t 3 w la aft r per t and IM 
ounda re CO p! I ly h aled The jiauc t Wl tn* 
hosp (al a n 0 tha af I r peral w th 1 g si a gbl and 
he walked w ih t crut hes. 

I \pnl 1036 { i r* aft r lor i n there is no 

d Ace fadd t c t act II n 1 gcrwalls ib 
add ct r lu m r k e tl He s of c ne Ml 

past cal I til tain b t he can run and pi r 

foutball wb rcaa Uf peral n he c Id k r ly ■ la. 

Tb knees can be I tanl> laght cd 
lo F gu 3 \ d II tb pal I si Uf re i*f» 

t w th knee ll mn d a<ld ( r tract e i ^ ^ 

C D and h sh w the pal 1 ) 1 t r •’“o l 

add Cl r c nt ct J the n I ce C aiu“ <1 
t muiy p sent . . . _ 

koc tgen grams (F g 4) f th n^ht nJ lol awes 
ah w th ml u pos 0 of ih tat 11* Uf e T« 

\ d ft total « ft t Ibe I ph)*" 

lint* f tl f mora. _ 

Cw t ; K I I N t s°0 i-oyolf) tf T“ 

r tient was adnuttrd t th th pedic sersic “ 
IsllAjtl I ft ary 0 U3 • th 
plegia. 11 ft bl I walk lnh I f w re marW'/ 
pasuc. II $ knees fie cd F mb sitP I 00 

deled and rotated krees, be bad dt loped ^ 

irg of both tibs* with t rsion. ILi kneo w re fie ed »5 1® 
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30 degrees The knees were stretched, and plaster-of pans 
circular sphnts were applied on January 23, 1933 

On February 13, 1933, a bilateral tibial osteoclasis 
nas done 

On JIarch 27, 1933, the nerves to the right and left 
hamstring muscles were injected Plaster of pans splints 
Here applied with the knees fullj extended and the le^s 
« idely abducted 

His postoperative course was uneventful, and he was 
discharged in hlaj, 1933 He was attempting to walk wath 
stiff leg braces on both legs, but he was unable to do so 


without support He went to the Convalescent Hospital 
until December, 1933, but his walking was ectremeli 
difficult because of his 20 to 30 degrees of knee flenon 
He was readmitted to the Sl Duke’s orthopedic service 
January lo, 1934, on account of his knee flenon deformity 
There was marked relaxation of both patellar ligaments 
and the lower borders of the patellm were situated an inch 
or more above the joint line 
On January 13, 1934, a bilateral transplantation ot the 
tibial tubercles was done, a block of bone wath the ligamen- 
tum patell e attachment into the tibial shaft bemg inserted 
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I inch distal to its normal site flit block was held m 
place mth silk sutures and a 2 inch wirt nail Plaster of- 
paris spica bandages were applied 1 he nail was removed 
2>i weeks after operation, and the plaster splints were 
removed 6 weeks after operation It was noted that on 
discharge from the hospital lYi months alter operation his 
knees were straight, and he could flev them to 90 degrees 
At his latest follow up examination, 26 months after 
operation, it was noted that the patient could fully extend 
his knees He flexed his knees slightly when walking and 
was still a marked spastic The patell e were level with the 
joint line He could not walk alone before operation, and 
he now walks reasonably well 
In Tigure 5, A and B, the patient is shown before opera- 
tion while C and D show the patient 2 jears later after 
operation The absence of knee flexion is apparent 
The roentgenograms (Fig 6) of right and left knees 
before, \, and after, B, operation show the striking shift 
distally of the patella in relation to the femoral epiph>seal 
lines The pre-operative roentgenograms w ere taken with 
braces on, which somewhat obscure the bones 
CxSE3 L Deil , St L No 111-282, a boy 17 years of 
age The patient had always walked stiffly wath his knees 
flexed He had had the hamstring tendons lengthened 
without benefit. His knee jerks were extremely active, and 
he showed a bilateral ankle clonus The knees were held 
in 20 degrees of flexion while the patient was completely 
at rest, recumbent The patellm lay about i Y inches above 
the joint line When standing, the knee flexion was 
markedly increased 

He entered St Luke’s Hospital on July 9, 1935 A 
bilateral tibial tubercle transplant was performed At this 
tune the modified technique was first used The tibial 
tubercles were anchored by driving an autogenous bone 
peg through the ligamentum patellm just proximal to the 
block of bone, and the periosteum of the transposed frag 
ment was sutured to the adjacent penosteum with silk 

The wounds healed uneventfully, and the patient wore 
straight circular plaster-of-paris splints for 7 weeks, and 
then he wore braces until November 8, 1935, 17 weeks 
after operation Ten months after operation, his knees 
^owed full active extension and no flexion contracture 
His walking and his stance were greatly improved 


Roentgenograms (Fig 7) before operation. A, and after 
operation, B, show the distal shift of the right and left 
patella, incident to the transplant of tibial tubercles The 
roentgenograms which were taken after operation was 
performed show the actual distance which the tubercles 
were transplanted and also the autogenous bone pegs 
tn situ 

CxsE4 V B , St V Hosp , a bo> i3>earsofage \ 
few days after birth it was noticed that the patient had 
nystagmus, a cephalic cry, and spasticit> of the legs and 
arms As he grew older, he had marked deformitj' of both 
legs, especially the left, making it very diflicult to move 
about He became exhausted after walking a few minutes 
and was compelled to sit down and rest before resuming 
locomotion again His mentality was not impaired — there 
IS no history of any hereditar> or neurological disease 
in the family 
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FEMORAL HERNIA 

A R DICKSON, M D , F \ C S , B4ttle Creek, Micmcw 


T he operations for repair of femoral hernia 
are innumerable Technique in this country 
has in the mam crystallized into two types 
with slight variations that of the femoral ap- 
proach or the Bassmi operation, and the inguinal 
approach following the techmque of Moschcowitz 
(4, 5) The technique of Lotheissen (2, 3), sound 
as It IS m prmaple, has not been widely adopted 
The majonty of writers on the subject consider 
femoral hernia a simple surgical problem with the 
operative repair completely and satisfactorily 
worked out by either of these standardized pro- 
cedures and with the recurrence rate very low A 
smaller group believe that the recurrence rate m 
femoral henna is higher than statistical studies 
indicate because of the difiBculty in tracing cases 
after operation, and that present operations in 
common use throughout this country are not 
anatormcally sound and violate good surgical 
pnnciples Dowden states “Almost every sur- 
geon will agree that the radical operation for the 
so called cure of femoral hernia is unsatisfactory 
Recurrence is humiliating and not at all uncom- 
mon ” Recurrences have been stated by various 
authors at rates of from 4 to 30 per cent Ex- 
tremely low figures are probably incorrect be- 
cause of the difficulty of following cases after 
operation 

This paper attempts to emphasize some of the 
important principles stated by previous writers 
and to apply these to a practical and successful 
operative techmque 

Of first importance is the principle that any 
form of hernial closure that ignores the fascial 
structures of the abdominal wall is unsound This 
holds true of any hernia whether it is epigastric, 
umbilical, postoperative, inguinal, or femoral 
The endo-abdominal fascia is essential to the in- 
tegiity of the abdominal wall, and anj breach m 
the wall must first pass this fascia before beconung 
a hernia An indirect inguinal hernia does not be- 
come such, no matter how long a preformed sac 
has remained dormant, until the internal rmg, 
which IS an openmg through the transversahs or 
endo-abdommal fascia, becomes dilated A direct 
inguinal hernia is a relaxation of this fascia In a 
femoral hernia the transversahs fascia and iliac 
fascia are separated, and the fascial lajer con- 
necting them at the mner end of the femoral canal, 
or crural septum, is pushed ahead of the advanc- 
ing sac The overlying muscles are of great im- 


portance, but any repair that is chiefly concerned 
with muscular structures, or structures at a dis- 
tance from the abdominal cavnty, is unsound 

Another fact is frequently ignored The femoral 
ring has ngid, inelastic walls Poupart’s hgament 
cannot be so securely sutured to either the pectmeal 
fascia, or Cooper’s hgament, that it wall not fre- 
quently pull off and reopen the femoral canal This 
hgament is stretched like a stnng across a bow , 
with heavy abdominal muscles attached to its 
upper surface which tend constantly to restore it 
to its normal position The futihty of such pro- 
cedures IS demonstrated in the many earty opera- 
tions in which silver wire, staples, bone pegs, etc , 
were resorted to in attempts to fasten down per- 
manently the inguinal hgament to the underlying 
structures The problem must be attacked m a 
different way Normally there is no femoral canal, 
the femoral vein lying in close proximity m Gim- 
bernat’s hgament This space is opened up by an 
advancing hernia, pushing the femoral vem later- 
ally When the hernia is properly repaired it can- 
not enter this artificial canal and the femoral vein 
again fills up the space 

A strong objection to operations attacking the 
femoral canal, especially bj the crural approach, 
is that they close the lower end of a funnel 
leaving the funnel m place This permits the 
force of mtra-abdominal pressure agam to exert its 
expanding pressure, and with the aid ot muscular 
traction on Poupart’s hgament, has a constant 
tendency to reopen the canal A proper closure, 
as m all other hermas, should be flush with the 
abdominal cavity m order to diffuse this pressure 
A relatively weak closure at this point is more 
successful than a strong closure at a distance 
This point cannot be too strongly emphasized 

As anatomical facts have been better under- 
stood, operations tor femoral herma hav^e beer 
progressing upward The crural approach has 
been decreasing m popularity and the mgumal 
operation more umversally adopted Closure of 
the temoral canal from above permits a higher 
ligation of the sac, but it this alone is done the 
repair is far from ideal The primarj defect in the 
endo-abdominal fasaa is ignored, and all atten- 
tion directed to the femoral canal as it passes be- 
neath Poupart s hgament As a consequence the 
fundamental weakness sail persists and is the 
cause of recurrence oi the femoral herma, or it 
possiblj shows up as a direct inguinal herma This 
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defect if searched for can be easily demonstrated inguinal portion of the endo-abdommal fasaa 
the gap through this fascia into the abdomirui which supports (he entire abdomioaf cairO 
caMty often admitting three fingers The purpose is a strong fascial lajer l>mg superhcial to the 
of this paper is to emphasize the importance of penloncum an i separat^ from it by loose 
this gap in the endo-abdommal fasaa and to carry areolar tissue It is the fascial component of the 
the operation a step farther upward to repair this conjoined tendon Ijang deep to the internal ob- 
defect Jique muscle It lorms the floor of the inguinal 

Of all the operations pre\'iouslv proposed for canal and passes on to the thigh beneath Pouparts 
the closure of femoral hernia the Lotbeissen fagament to which it is attached It there merges 
technique comes (he nearest to fulfilling the re into the fascia lata The transiersahs fasaa M 
quircments of the anatomical and surgical prm the natural structure to use in the repair of a 
ciples mvoKed He recognized the importance of hernia for u is the loss of integnt> of this struc 
closing this breach m theendo-abdominalortrans lure that permits the egress of a hernia from the 
\ersalis fascia and accomplished this by suturing abdominal cavit> If this fascia is properlj a 
the enlire conjoined tendon to Cooper shgamtot posed it wjJJ be found to be a strong structure 
The chief objection to this method is the constant easilv mobilized and readilv sutured to Coope^ 
muscular pull on the suture line which may ligament If it unitespropcrlj there is interpo ed 
jeopardize its success between the abdominai caMtj and the femoraJ 

The operation herein proposed is a modilicaUon canal a strong laj er of fasaa which successful!) 
of the Lotheissen technique Instead of using the presents the re-entrance of abdominal contents 
entire conjoined tendon it uses onl) the trans into this canal It is not subject to the objections 
\ersahs fasaa The transs ersalis fasaa is (he anddefects that are mherentinahernialrepairm 
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canal, exposing the neck of the sac Insets show femoral hernia in cross section and 
position of incision 


which muscle is used There is much better re- 
laxation of the suture line dunng healing, which 
means a stronger and more sohd union, also less 
muscular pull on the Ime of attachment to 
Cooper’s ligament and less danger of attenuation 
The treatment of the femoral canal is of minor im- 
portance and perhaps is best left unsutured 
Ihe anatomy of femoral hernia will not be 
given in detail An excellent descnption of 
Cooper’s hgament is given by Seelig and Tuholske 
who also describe the inguinal operation of 
Moschcowitz An illustration from the article of 
Seehg and Tuholske is reproduced as it gives a 
very clear view of the principal structures con- 
cerned in the repair of femoral hernia Cooper s 
ligament is clearly shown overling and covering 
the horizontal ramus of the pubis 


TECHNIQUE 

The techmque down to the remov'al of the sac 
IS simdar to either the Lotheissen or the IMosch- 
cowitz operation The skin incision is made paral- 
lel to Poupart’s ligament and about one-lourth 
inch above, the lower end being over the pubic 
bone 

The external obhque fascia is divided, thus 
openmg up the ingmnal canal The cord or the 
round hgament is retracted upw ard and should be 
cleanly dissected from the canak This can best 
be done b> wiping, with gauze over the finger, be- 
ginning on the inner side of Poupart’s ligament 
near the pubic bone and followmg down the fascia 
to the floor of the inguinal canal None of the 
cord structures should be left attached to the 
fascial floor A. finger is passed around the cord 
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from ])ebiid and below, and it is then retracted 
upward, thus exposing the floor of the canal 

(Fig i) 

The floor of the canal is then incised parallel 
with Poupart’s ligament, this incision being made 
through the transx ersahs fascia exposing the neck 
of the hermal sac (Fig 2) The neck is then sepa- 
rated from Its attachments by passmg a finger be- 
neath it, the sac is entirely freed by blunt dissection 
and drawn up into the mguinal canal If necessary 
the contents of the sac may first be reduced by an 
incision into the neck, and the contamed omentum 
or loop of bowel withdrawn and mspected and 
then replaced in the abdominal cavity The neck 
of the sac is crushed with forceps, ligated high 
with a suture hgature, and the sac is excised at 
as high a level as possible — an important pomt 
The defect into the abdormnal cavity wall be 
found upon examination At this pomt the pro- 
posed technique diverges from that of Lotheissen 
The transversahs fascia can easily be identified by 
retracting the mtemal obhque muscle upward 
(Fig 3)1 where it is seen as a strong sheet of white 
fascia apphed to the inner surface of the mternal 
obhque muscle and fascia By placing forceps on 
its margin, it can be drawn doivn and mobilized 
sufficiently to be easdy approximated to Cooper’s 
ligament, where it is sutured usually with three 
interrupted chromic catgut sutures, the outermost 
suture being as near the femoral vein as is prac- 
bcable (Fig 4) The objection has been raised 
that this leaves a defect so that a herma can again 
pass between the outer margin of this fascia and 
the femoral vessels, but this is unhkely, as a 
hernia passing out with the femoral vessels is ex- 
tremely rare 

The femoral canal can now be closed by sutur- 
ing the posterior margin of Poupart’s ligament to 
the pectineal fascia as in the hloschcowitz opera- 
tion It IS possible to leave out this step entirely 
Without jeopardizmg the result 
It IS well at this pomt to examine the internal 
inguinal ring and, if enlarged, to narrow it wnth 
one or two sutures Otherwise no attempt is made 
0 imbncate the inguinal canal The cord is 
opped back in place, and the external obhque 
IS sutured The superfcial fasaa and the skm 
may be closed m any manner desired (Fig 5) 



Fig , Superficial structures are sutured m their original 
position Cord is not transplanted 


ADV'ANTAGES 

One advantage of this plan of operation is that 
It repairs the defect at its source, using the normal 
anatomical structures through which the herma 
first passes out of the abdommal cavity The 
transversahs fascia can be easily mobihzed and 
sutured without tension This eSecUxely blocks 
off the upper end of the femoral canal with a 
strong fascial structure which permanently pre- 
vents the re-entrance of a protrusion from the 
abdommal cavity Thus the repair is entirely in- 
dependent of the notorious uncertamty of perma- 
nently approxmiating Poupart’s ligament to the 
pecUneal fascia 
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INTUSSUSCEPTION IN VDULTS 

Two Adktiosal Cases 
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S INCE the classical anal>sis of 300 of 
intussusception m atiulis bj Eliot and 
Corscaden in 1911 numerous \aiuable con 
tnbutions ha^e been published Good general 
discussions of the subject ha\e been vmlten by 
Ilubner Leclcrc Starlinger and others Mooro 
reported 3 cases of acute ileocolic intussusception 
in adults due to fasting Moreton reported a case 
of intussusception in a 4 jear old patient with 
typhoid and collected 10 other cases from the 
literature Fi\ e of the 6 patients operated upon 
in Moreton s series recovered and 4 of the 5 not 
operated upon died Meckel s diverticulum as a 
cause of intussusccptioa m adults Tias reported 
b> MacDonald (x case) and Drummond (i cases) 
Harkins anal>2M 160 cases of intussusception of 
all ages due to Meckel s diveruculum In Perrin 
and Lindsay s study of 409 cases of acute intus- 
susception tS patients were over 14 }cars of age 
Intussusception into a gastro-enierostomy stoma 
has been reported b> Cewisohn Sible> Darling 
Schilling Shearer and Fickford Dettoian and 
Baldwin and Adams The roentgen ray diag 
nosis of intussusception is presented by Sussman 
and the treatment bv transilca) resection of the 
intussusception 1$ discussed by Detore and de 
Girardier Pryde and Moreton have reported 
cases in which there was rccoverv following s(>on 
taneous passage of the intussusception without 
operation In 1931 Kingsford repotted a case of 
intussusception in an adult in which the ileum was 
anastomosed to the transverse colon because the 
intussusception was irrcduable The entire nc 
erotic intussusception was passed to daysafter 
the operation and the patient recovered The 
value of short circuiting an irreducible mlus- 
susceptiun by local anastomosis has been well 
established bv Monlgomery and Mussil whore 
(lorled 2 successful cases in children and con 
nrmation by experiments with dogs Twenty five 
cases of intussuKClilion in adults have betn te 
jKirteil in which no tumor was found ir at least 
desenbed 

I hut and Corscadin found that of 00 cases of 
intussusccj lion in a lulls 100 (tj 3 per cent) 
w ere lue to a tumor Of these tumors Cio per cent 
were benign and 40 i>er cent were malignant They 
tound that the benign tumors generally ongmated 


m the inner layers of the intestinal will anl 
usually had constricted or peiunculated bases 
Polyps occurred most frcqucnllv and were ik 
casionally multiple Other benign turners Ic 
senbed by Eliot and Corscaden were lipoma 
myo-adenoma fibroma myxofibroma myo6 
broma myxoma papilloma and cyst ol the ileo- 
cecal value In 1912 Kasemeyer analyzed 208 
cases of intussusception due to tumor and found 
SS 75 ^ent of the tumors were benign 
Since Eliot and Corscaden s jiapcr there have 
been 43 case lepotu of intussusception m adults 
due to benign tumors Nine of these were de 
senbed as adtnomas $ as polyps saspapillomu 
In addition to these j6 cases of epilheiial type if 
benign tumor the case of Benjamin is ol interest 
In tins case a male of 39 years there was an u 
tussuscepUon in the upper part of the jejunum 
beginning about 8 inches from the ligament uf 
TreiU A caulidoncr like tumor 3 bv 4 by j 
centimeters projected into the lumen of the boa el 
It proved to be an adenoma of an accessory pan 
creas Eleven eases of lipoma cavising adult m 
tussusception were found Siellm found mtuv 
susception to have occurred in 60 per cent w 67 
cases of intestinal lipomas Nine cases of fibroma 
have been reported i of which involved the aji- 
pendu Clifton and Landry collected 4j caws of 
fibroma of the intestine and found intussuwepti n 
m 33 of them There were two myxomas a leio- 
myoma and a carcinoid Theis reported an 
ileocecal enlerocystoma (a lyi« mesenteric 
cyst) which produced a partial intussusception 
In the interesting case of Steiger s there an 
accessory pancreas in a diverticulum of the lower 
ileum which caused a subacute intussusception 
Since I hot and Corscaden s paper there have 
been lO caws of intussuscej tion in adults due to 
malignant lumore Of these 10 were carcinoma 
and 6 were sarcoma Lliot and C rscaden m 
aldilion to carcinoma and sarcoma found a 
mcbnotic epithcliuma , 

Most of the cases of inlussusceplion in adults 
are charactcrucd by the svmploms of acute m 
tcstinal obslructiin although there have l^n 
cases with previous attacks f obstruction wmca 
subsided without operation cases charactcmco 
by mom or less chrome pain and vomiting an 
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Fig I Photograph of longitudinal section of specimen of jejunal intussusception 
Note papillary adenoma at the right Compare photograph nith draw mg (Fig 2 ) 




Fig 2 Drawing of specimen of jejunal intussusception Compare with Figure i 
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GENERALIZED PERITONITIS SECONDARY TO RUPTURE OF THE 

APPENDIX 
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JMIES T PRIESTLEY, M D , F A C S , Rochester, Minhesota 

Division ol Surgery, The Mayo Clmic 

CHRISTOPHER J McCOKMACK, M D Rochester, Minnesota 

Fdlow m Surgery, The M^jo Foundation 


D uring recent years interest in appendia- 
Ps has been renewed because of statistical 
reports which indicate an increasing mor- 
tahty of this disease Although reports of this 
type may be imsleadmg, they nevertheless serve a 
useful purpose in emphasizing the importance of 
continumg eSorts to reduce this excessive mor- 
tahty It IS norv estimated that approximately 
20,000 to 25,000 people die each year in the United 
States of appen^citis For the most part, these 
are young and otherwise healthy individuals 
Donaldson said that the death rate from ap- 
pendicitis m 1928 was 5 6 per 100,000 population 
higher than it was in igoo In contrast, Walker 
found a mortahty of 7 8 per cent m a review of 
more than 16,000 cases of appendicitis collected 
from the hterature during the years 1907 to 1910, 
and a mortahty of 5 3 per cent m 33,000 cases 
collected during 1927 to 1930 This mdicates 
that the mortahty has been reduced although the 
total number of deaths has increased Whether 
appendicitis has become more prevalent or 
whether it is recognized more frequently as the 
true cause of a fatal pentomtis is difficult to 
determme The fact remains, however, that far 
too many people die each year of appendicitis 
The responsibihty for reduemg this mortahty 
of a disease so readily cured before advanced 
comphcations develop hes entirely with the medi- 
cal profession People should be instructed con- 
cernmg the possible seriousness of abdominal pam 
which persists for more than a few hours, and 
should be warned agamst the indiscriminate use 
of laxatives m the presence of abdommal pain In 
this connection a law requirmg that a warning be 
placed on all laxatives sold at drug stores, as has 
been suggested by C W Mayo and others, might 
be of value That the use of a purge in appendi- 
citis favors rupture and pentomtis has been re- 
peatedly demonstrated From the point of view 
of the physician, early diagnosis and early opera- 
tion are imperative, and every effort should be 
made to avoid delay In the imtial 72 hours after 
the onset of the attack, the mortahty almost 

iNow tesiduig itt I: 


doubles during each 12 hour period that elapses 
between the onset of symptoms and operation 
(Keyes) Under ordmary circumstances it appears 
much safer routinely to remove a subacute 
appendix than to nsk the chance of rupture while 
hopmg that the process will subside under medical 
management The risk of appendectomy before 
rupture has occurred is practically neghgible 
So called “mterval appendectomies” prevent 
subsequent severe attacks and should be per- 
formed when feasible This does not mean that 
the diagnosis of appendicitis should be made 
without care and consideration, but one defimte 
attack of acute appendicitis should be a warning 
that recurrent attacks are prone to follow 

PATHOLOGY 

Although It IS approximately 50 years smee 
Fitz first described accurately the pathological 
changes which occur m acute appenchcitis, many 
questions regardmg the pathogenesis, bacte- 
riology, diagnosis, and treatment of this disease 
remam unsettled ChmcaUy and pathoIogicaEy, 
the significance of Wilkie’s differentiation of the 
two important types of appendicitis has probably 
not been sufficiently appreciated Wilkie empha- 
sized the distmction between “acute appendicitis” 
and “acute appendicular obstruction ” The 
former condition is primarily an inflammation of 
the wall of the appendix, without imtial obstruc- 
tion of the lumen This type of appendicitis is 
usually gradual m onset, less rapid m its course, 
and less likely to progress to gangrene and 
rupture than is the obstructive type In “acute 
obstructive appendiatis” a closed loop type of 
obstruction actually exists, and, consequently, 
the chnical picture is more suggestive of acute 
mtestmal obstrucUon with bouts of cohc-iike 
abdominal pam At the onset, systemic reaction 
is usually sbght and the temperature and puke 
may remam normal until the pathological process 
is far advanced Gangrene of the appendux with 
perforation and pentomtis may occur very 
rapidly Obstruction m the appendix may be 

■rtfotd, Cooaecucut, 
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caused by fccaliths foreign bodies kinVs from 
fibrous bands adhesions and other less common 
abnormabties This is the most lan^rous form 
of appendiatis because of its rapid progress an 1 
serious sequela; Jt is Jargelj among this group 
of cases and those in which a purge has been 
used followmg the onset of acute sj-mptoms that 
deaths from appendicitis occur 

For the sake of clarity in any discussion of 
appendicitis an accurate definition of terms and 
grouping of cases are essential In fact the lack 
of a clear understanding of the exact t>pe of 
appendiatis under consideration accounts for 
much 0/ the confusion that exists in the literature 
on this subject and adds to the difficulties of 
comparmg mortahty figures and consequently 
the efficacy of various types of treatment The 
following tjTies may be recognized (i) acute 
suppurative or gangrenous appendiatis without 
rupture (3) acute apnendiciUs with rupture and 
localized peritonitis (3) acute appendiatis with 
rupture and generalized peritonitis and (4} 
appendiatis with rupture and the formation of a 
localued abscess It is true that each successive 
type may represent a later stage of the previous 
type so that a mixed dimcal picture may result 
during the transition period from one type to the 
next Under such circumstances it is often diffi 
cult to determine the exact extent of the patho- 
logic changes present It is important that the 
stage of the disease is recognized as accurately as 
possible because treatment will vary accordingly 
in the present discussion only the cases wffich 
belong to group 3 namely cases of acute appendi 
citis with rupture and definite evidence of geo 
erabzed peritonitis will be considered 

DIAG^OSIS 

Clinically the most frequent diagocstK diffi 
culty m these cases is the determination of 
whether the peritonitis is localized or generalized 
As is well known the textbook picture of appendi 
citis which includes nausea vomitmg abdommal 
tenderness and rigidity and leucocytosis is not 
alw ay s present before rupture occurs This should 
emphasize the importance of early and accurate 
diagnosis before all the cardinal findings are 
present if the undesirable sequelae of rupture 
are to be prevented It seems superfluous to 
mention that the afest treatment of aj^ieodjatis 
with rupture would have been appendectomy 
before rupture occurred In general the history 
elevation of temperature and pulse rate abdomi 
nal signs and laboratory studies will suggest the 
extent of peritoneal contammaUon Diffuse ab- 
dommal tenderness and rigidity m contrast with 


tenderness and rigidity localized m the lower 
right abdominal quadrant are very suggesUve of 
an extensive peritonitis Left sided peritoneal 
puncture as suggested by Arnheim and Neuhof 
might aid m ascertaining Che extent of peritonitis 
as if pus IS obtained by aspiration of the left side 
of the abdomen pentonitis must be generalized 
We have not had any experience with this pro- 
cedure If the pauent is operated on the diagno- 
sis IS usually strengthened by the appearance of 
the abdominal cavity and the type and amount 
of peritoneal exudate 

TBEATMENT 

Opinions vary regarding the proper manage 
ment of appendicitis w ith rupture and generalized 
peritonitis (2 3 5 8 9 10 17) Some advocate 
immediate operation in all cases and others con 
sider that medical trealmeDt followed bv opera 
lion IS preferable under certain circumstances If 
IS extremely difficult to evaluate the relative 
ment of these two plans of procedure by review 
of the literature Oftentimes different types of 
appendicitis are discussed certain cases of ad 
vanced penlomlis ate excluded from the siortalicy 
figures and an accurate statement of the number 
ol deaths that occur m the course of medical 
management in preparation for a deferred operv 
Uon IS seldom included This long continued dis 
pule is evidence of the fact that there are ad 
vantages and di adv antages associated with both 
types of treatment It is beyond the scope 
paper to consider this phase of the subject in 
detail or to endeavor m any way to settle the 

problem We will merely express our views on the 

matter 

Depending on the findings in the individual 
case the experience of the surgeon and the 
faabties he has available treatment may loP 
cally vary In deciding between immediate and 

delayed operation it does seem obnous that one 

should consider the individual patient and not 
arbitrarily deade that if symptoms have been 
present for longer than 48 hours immediate sur 
gical intervention is inadvisable The great 
variation with which the patholo ical chan es 
may progress in appendiatis has been repeatedly 
emphasized and v e have all seen appendices tea 
ruptured within 18 hours after the onset oi 
syTnptotns and others which remained un 
ruptured after 3 or 4 days If operauonis delayed 
the Ochsner type of treatment should be insu 
tuted It IS our practice to place the patient in 
Fowlers position to administer nothing by 
mouth to administer morphine regularly and to 
give fluids mtravenously No enemas are given 
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TVBLE r— FORTUITY OF \CinC APPENDICUIS WITH AND WITHOUT RUPTURE 

(NO SERUM GIVEN) 


l>pc 0! CJ^C 
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Oae patitnt <JjeU dij's after op<fatioa, irom ciaecrbaUon of a cerebral coadtUoa of long staadirg The abdonca v»as clean 
tlrdudciaUca^csin uaich thedugno^aof apoend citisi^jthruplur*. andacrcraluctipc itomtis aos made, even if the patient as monbaad at tbe 
tiice of admisiion Eight of the pat cn^ a ho tlicd were not operated on 


large, hot abdominal slupes are applied con- 
tmuoush, and continuous Iransnasal duodenal 
drainage is emploied U \omitmg or distention is 
marked This tjpe of treatment is earned out 
ftilh the hope that the generali/ed peritonitis will 
resolve into a localized abscess which can subse- 
quentlj be drained with a low risk to the patient 
The patient is thus transformed Jrom Group 3 to 
Group 4 as shown in Table I 
In general, we lav or immediate operation m ail 
cases of appendicitis before rupture has occurred 
and in certain cases alter rupture has occurred 
If doubt eMsts concerning the perforation, im- 
mediate operation appears advisable, because if 
rupture has not taken place peritonitis can then 
be prevented It perforation has evasted onl> a 
lew hours, operation is usually pertorraed unless 
extensive peritonitis seems to be present Ex- 
treme care must be exercised under such circum- 
stances to avoid spreading infection at the time of 
operation If it appears that rupture has occurred 
a number of hours prior to the patient’s admission 
to the hospital, we often consider immediate 
operation inadvisable If the signs and symptoms 
indicate that infection has remamed localized, it 
IS evident that the natural defensive mechanisms 
have thus far prevented diffuse peritoneal mvolve- 
ment, and appropriate medical treatment should 
favor contmued localization When an abscess 
has become walled off, it can be drained extra- 
peritoneally, with httle danger of disseminating 
infection If the patient is first seen when 
generalized peritonitis obviously exists, medical 
i^nagement, as outhned previously, may be 
effective m localizing the process, whereas, im- 
mediate operation carries a very appreciable nsk 
Should conservative treatment be instituted for a 
localized peritonitis that becomes generalized m 
the course of this treatment, surgical interven- 
tion may be advisable 

If operation is performed and pentomtis is 
present, drainage (with soft rubber drams of the 
Remose type, without gauze) should be instituted, 
and appendectomy may or may not be performed 


Removal of the appendix often appears desirable 
if it IS readily accessible If the cecum is markedly 
involved m the milaramatory process, the 
appendiceal stump usually is ligated, treated 
with carbolic acid and alcohol, but is not inverted 
In contrast, if mobilization of the appendix 
necessitates trauma to the adjacent inflamed 
structures, it seems preferable not to disturb the 
appendix at this tune but to postpone appendec- 
tomy for 2 or 3 months until the acute mflamma- 
torv process has entirely subsided Subsequent 
appendectomy should not be defened mdefinitely , 
as repeated rupture may occur 

Many types of treatment, including lavage of 
the peritoneal cai ity with alcohol, ether, water, or 
various antiseptic solutions, cecostomy, enteros- 
tomy, mtra-abdommal injections of oxy gen, ozone, 
or other agents, drainage of the thoracic duct, 
continuous abdominal lavage, and ultraviolet 
irradiauon of the mesentery of the small mtesUne 
hav e been suggested for pentomUs The value of 
most of these procedures remains doubtful 
Serum therapy — The bactenological approach 
m the Ueatment of pentomtis has been extremely 
difficult because of the nature and large vanety of 
bacteria inv olved Unfortunately, these bactena 
are not the organisms which torm strong exotox- 
ins Routine bacteriological studies in cases of 
acute appendicitis usually reveal a mixed type of 
infection Aerobic cultures most commonly re- 
veal Eschenchia coli, but also disclose strep- 
tococci, staphylococci, Pseudomonas aeruginosa, 
and other organisms Anaerobic cultures fre- 
quently reveal Clostndmm welchii, Bacteroides 
ramosus, Vibno septicus, and other bactena 
(rx, ra) Weinberg (33, 35) studied 200 cases ot 
acute appendicitis at the Pasteur Institute and 
found anaerobic orgamsms present m 30 per 
cent of these cases These orgamsms were found 
much more frequently m cases of gangrenous 
^pendicitis This work has been confirmed in 
Germany, France, Japan, and this country 
(II, 12, 15, 20, 26, 28), and some workers havm 
toimd anaerobic orgamsms in a much higher 
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WATER 

T he position of that lot\ly but useful 
article of diet, water, has changed 
amazingly in the estimation of the 
guild of surgeons within the memory of many 
of us It IS not such a far cry to the day when 
acting upon what was supposed to be scientific 
evidence we systematically withheld water 
not onlj before operation, for periods running 
up to 12 or even 18 hours, but routinely after 
operation for one or even more days That 
senous disaster did not regularly lollow was 
perhaps due to the fact that less elaborate and 
trying surgery was undertaken When disas- 
ter did in fact befall, it was charged off to the 
inevitable risk of the operation In the inter- 
vening period, the work of fundamental and 
clinical scientists has shown that such rigor 
iiasnotonlj unnecessary, but dangerous To- 
day, particularly our younger colleagues, talk 
light-heartedly, in the jargon of the trade, of 
dehydration, water balance, chlonde defi- 
ciency, low serum pro tern, and many other 
abstractions which sound learned, and are so 


in fact, if they by chance know how to fit the 
phrase to the situation There is, however, a 
good deal of evidence tending to shoiv that 
these phrases do not always represent scien- 
tific understandmg and that attempts to apply 
them as therapeutic measures are not always 
to the advantage of the patient For instance, 
we hear much of dehydration, but commonly 
enough in patients in regard to whom there is 
testimony, but no evidence of the fact Re- 
cent contributions to the literature at least 
suggest that there is a fashion in the treatment 
of tins condition not unlike that m ladies’ hats, 
which IS not only seasonal, but sectional in its 
distribution 

We are amply supplied with scientific in- 
formation provmg beyond peradventure that 
the surgical patient must be kept in balance 
Thus he must be kept m water balance, in 
electrolyte balance, and if possible m protem 
balance That, in spite of the various satis- 
factory methods by w'hich water can be ad- 
ministered other than by mouth, these bal- 
ances are not always mamtained is to say the 
least tolerably ob\nous For instance, it is not 
uncommon to see a situation m which it is 
apparently assumed that if a sufficient amount 
of fluid IS admmistered to provide the kidney 
with an adequate w'ater supply (1000 to 1500 
c cm ), balance will thus be attained Sight is 
often lost of the fact that insensible — some- 
times called nonsensical — water loss by skin 
and lung normally amounts to 1000 to 1500 
cubic centimeters Furthermore, sufficient at- 
tention IS not always paid to water loss of 
other tyT>e3. such as vomiting, diarrhea, and 
excessive sweatmg We have overlooked of- 
tentimes the fact that the water loss sustamed 
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utilized Such, not uncommon happemngs as 
the production of edema by the routme daily 
admimstration of 1000 to 2000 cubic centi- 
meters of salt solution or the comfortable con- 
viction that a patient is m water balance 
because we are supplying him 2000 cubic cen- 
timeters of water, whether subcutaneously or 
intravenously, while as a matter of fact, he is 


losmg 1500 to 2000 cubic centimeters by vom- 
itmg, 1500 cubic centimeters by sweatmg, and 
hopefully, 500 cubic centimeters in the urme, 
ought not to occur I plead in short that m 
this dilemma utterly basic to the patient the 
surgeon shall clearly demonstrate in his plan- 
nmg that “there is some intellectual process 
mvolved ” Hugh Cabot. 



MEMOIRS 


LORD MOVVIHAN 

B ^RKE 1 M GEORGE WDREW MOV MHAN »»s bora oiHhs;sljnJ 
of Afafta Oclohcr a 186^ and died at his home itv Leeds September 7 
tQiC Hc\\astheonlj sonofCaptam Andrew ^^oynlban of Xnsfa stock 
who had gamed the Avclona Cross m the Cnmcan War at the assault on the 
Redan At the time of his sons birth Captain Mo>mhan ^as of the poti 
Regiment Iftcrward he was of the 8th Foot (The Kang s Regiment) and he 
served with distinction in the suppression of the Indian MuUn> 

The forefathers of Bcrke(e> Moynihan for several generations had hdd annj 
commissions but he was not to follow in their footsteps He na# educated at 
the Ro>al Naval School and received his medical training at the Leeds Medical 
School and the Univer U> of London He began the clinical part of his studies 
at the Lecda General Infimiao m i$86 He took his degree of M S B S at the 
University ofLondonm 1887 vnth the diplomas of the Royal Colleges Hetook 
the r R C S m tSqo and m the ctammauon for the degree of master of surgery 
in rSpj uasanarded a^ldmcda) In rSp^heaarned Isabella Wellesleyjessop 
daughter o/T R Jessop FRCS JP of Leeds Moynihan oned much to 
his early associationmth Mr Jc sop »ho preceded him as surgeon to the Z>eeds 
General In/irmarj 

Those who arc mteccated m Moymihans accompJislimeats his soaety 
Ricmbcrships and the vanou honors which were conferred upon him I will 
refer to the English U h 9 S Wlu which gives these data m detail M) hope m 
reviewing the life of Afoynihan is to show iutn in the picture of his Utne in 
England sketching briefly the achieveovcnts which made him outstanding not 
only in his pco{e->sion but in (he intellectual strength of Britain 

It will be remembered that England was dow to accept that great work of 
Pasteur and Lister which earned «aeatific medicine farther forward in fifty ) ears 
than it had adv anced in all previous history When we think of English medicine 
we think of London of the ho^itals that had their beginning in the fifteenth 
century and of the great men who achieved a place there and made English 
raedveme the leading scientific mcdiane in the world One cannot do this w Uhout 
devoting some time to Engli^ provuicial medicine and to the accomplishments 
of physicians ani surgeons outside London some of whom in their later days 
6Ss 
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the lessons he impre sed upon a susceptible youth Tvcre quite unforgettable 
Ma>r) Pobson must rank among the very greatest surgeons of all time We \ihn 
were liis colleagues will forever chtnsh the memoj^ of a surgeon of the very 
highest rank w'bo was supretne in tedinical skill ads enturous m <;earth of truth 
restless m eager desire to seek belter and still better methods of relieving the 
sufferings of mankind of mfimU resource tender compassionate merciful 
It w as under these iJlustnous teachers that Moynihan was trauied McGiU s 
early death was a great loss to Leeds and to the profession of Bntaui and the 
world Perhaps the surgical work with which McGiHs name is most closely 
assoaated is the operative treatment of prostatic hypertrophy He was the first 
to establish in England the operation of suprapubic prostatectomy a procedure 
which he generously acknowledged had been done almost simultaneously but 
a httle earlier by Bcifield of Chicago hfayo Robson served the Umversity of 
Leeds and the Leeds General Infirmary from rSSj to 1903 when he went to 
I ondon where he continued his work 

When I first visited P ngland nearly forty years ago I went to Leedi to «e 
Afa>o Robson because of his coQtnbutions to surgery of the upper abdomen— his 
work on gall stone disease is still a classic— and it was then that I met Moynihan 
I became very much interested in bun and we established a friendship which 
lasted for life For more than thuty years I received a cabled greeting from 
Moynihan on my birthday sometunes when I m> self bad forgotten the occasion 
The news of his death came as a shock and a gnef 

Moynihan began his professional career at a period when leading surgeons 
viewed one another as nvals It is to his everlasting acdit that hrgelv as the 
result of his unceasing efforts they came to consider Ihemselv es as fellow workers 
m a cause Moynihan stood unfailingly for honest mediane He fought cults 
and quackenes and by bis debates in the House of Lords relating to medical 
legislation he accomplished oiudi to keep English medicme clean 

Moynihan was skilled m mmy fields of surgery but particularly in that of 
abdominal surgery His work on cancer of the stomach and on ulcer of tie 
stomach and duodenum w as outstanding In 1905 he published bis monumental 
book Abdominal Operations which ran through four ediUons This book 
although It included only those t^eralions which are common to the two sexes 
and excluded operations on the kidney and bladder and for hernia was the most 
illuminating treatise of its time on abdominal surgery 

Moynihan s work was not easy Bnlliant indefatigabU a facile writer an 
orator of exceptional skill and fascination he yet had to surmount barriers as 
every young man must do if he reaches the heights At Leeds he upheld the 
traditions of Hey Wheelhou e Pndgm Tealc McGill and Mayo Robson whom 
he replaced on the staff when Mayo Robson went to London but he raised to a 
higher level still the standing of the school Mid ho<ipital and m the years of his 



MVYO LORD MOYXIILVN 687 

LnUiint achic%emcnt Lccd'> as never before a greet medical center In 

Kl’O lu rclircil Irom the l)role^sorvhlp of clinical iurgcr> of the Univerbity ot 
l<.ed:i Hid became emeritus proiei>sor, but Xs eoilsultlllg suigeull to the Leeds 
General Infirmary he everted his guidmg and inspiring influence to the day ol 
his death 

Moymhan was interested m llie United btates He was one who contributed 
greatly to the establishment ot the Amenean College of Surgeons He was a 
member of tlie Fditonal Board of SimcLRY, Gvnicology vnd Oasri-TUics 
where his advice and active participation vvill be greatly missed In his many’’ 
vnsits to this country, by reason of his scientific presentations in surgery, and 
at Umes m the many interesting phases of medicine of the days gone by, he 
became known and loved by all He w.is the supreme speaker in medicine, not 
only because of his magnetic voice and personality, his polished and beautiful 
diction, but because ot Uie substance ot the ideas he presented It was not 
merely knowledge, but knowledge inspired by the wisdom whidi makes use of 
knowledge, that made him one ot the greatest teacJiers I have known. 

In his later years, because of prolessional afiiliations, Moymhan had occasion 
to spend much ot his tmie in London His association with the Royal College 
of Surgeons of England was very' active He served on the Council and for siv 
consecutive years he was President of the College He delivered the Arris and 
Gale Lectures, 1898-1900, was Huntenan professor, 1919-1920, Bradshaw 
lecturer in 1920, Huntenan orator m 1927 In addition he was Romanes lecturer, 
Oviord, 1932, Walker lecturer, St Andrews, 1933, and Linacre lecturer, Cam- 
bridge, 1936 In spite of his engrossing occupations m London he maintained 
his home at his beautiful estate in the outskirts of Leeds 

England is stable, and her stability not only is inherent in the character of 
her people, among whom fanatics are rare, but it is increased by the custom of 
the English Government of takmg into political and social orders the great men 
of the country in all walks of life The men thus elevated are given power to 
use their abilities for the good of soaety, not by the votes of the uninformed, 
not by appeal to the emotions of the people, but because of their genuine worth 
The superior position conferred is for life, as are appomtments to the bench m 
England and to the Supreme Court m this country No matter what the back- 
ground of the man, if he has added greatly by his mtelligence to the economic 
or social welfare of the people, he may be distinguished, and, if one may say so, 
may become a stockholder m the English hierarchy He may become m suc- 
cession a knight, a baronet, and a baron, as Moymhan so worthily became As 
one reviews the hfe of Moymhan, one sees manifest m its entire course the 
quahties in the mdividual which collectively have made England great and stable 
Lord Moymhan, bnlliant, versatile, sound, a great surgeon and teacher, will 
be profoundly missed WnLUii J jVLvyo 
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REVIEWS OF NEW BOOKS 


T he appearance of the authonuti\e work by 
Graham and co ^Noikers isan important medical 
event m vievv of the great advances that Kivc 
been made 1 1 vutually all phases of ihoraoc surgery 
during the lo ^ears that have passed since the last 
comprehensive treatise in the English language «a$ 
presented by Honard Ldienth^ 

The authors of 5 ur|teal D seases of the Chat have 
successfully undertaken to present their subject 
broadlv from the points of view of the internist the 
surgeon the roentgenologist and the endoscopist 
The reviewer is imj ressed by the authors freedom 
from bias and hobbies lUiout sacrifice of indi 
viduality in presenting their subject 
Espenall> valuable re the chapters on pb>sjol 
og> anesthesia postoperative pulmonary coropbea 
tjons empjema bronchiectasis intrapleurat [ neu 
nonoljsu oleothorax and diseases of the esophagus 
and bronchi endoscopieally considered Chapters 
dealing with those diseases m which no one oinic 
has had a broad experience lodude a vast amouot of 
useful information collected (com a large vatitly of 
sources In the opinion of the re lewer the chapter 
OR artificial pReumothorax and that ca the surgical 
treatment oi pulra nary tuberculosis are consider 
ably below the high standard of the work as a whole 
Since there are man) ponts about which tfaoraac 
surgeons are not as vet in accord the cevievet will 
nut list even his chief points of disagreement with 
the authors of (he present book 

Su gical Disease f the Cl est is iccommended 
to both internist and surgeon as the most useful 
workava lableonchestsutger) J ns \ Cvamicc 


B t TK b ObsUIrtcal PracI ( is a new tcatbook 
dedicated to the memory of John O horn PtiUlt 
Becks predecessor at the Long Island CoUegr of 
Medicine It is \ ntten primarily for students and 
for (hem it presents some advantages not found n 
other books Being a first edition it has some (ca 
tures which seem nfo tunate It is to be hoped (hat 
the mention of these « ll be Cons dered bt (fteauth 
s suggestions fer improvement in cd to s 
The Cons derat on f the o anan and menstrual 
c> cles is excellent The chapter on the ch o olog caf 
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development of ptegtiancj is unusuall) well done 
and IS a great help to students in that the devel p 
Rient of the ovum the changes in the uterus the 
symptoms and Imdings of pregnancy are all pre 
sentKl in outline form so that the student has a dear 
picture of the entire process for each month of dc 
velopment The chapter on the dugnosis of pteg 
nancy is treated in a similar manner In the coo 
sideratiQD of the mechanism of labor the illustrate j 
outbne summary for the mccbani m m various 
post ions of the fetus is a feature wh ch cannot he 
commended t o highly The author a meihod of 
repairing perineal lacerations and epuiotomy no ads 
entirely with catgut is a contributi n to the comiott 
of (he patient as his insistence on the sece sil} and 
the possibility of preveatiog post partum hemoi 
rbages is to her safety 

All illustraiiORS are fine dranings Ihetf got 
number is sometimes a helpful feature but in some 
cases noubly those illustrating the {accM opera 
tioo they lack chniy and occas ocally ue> nuai 
be <)uiie unintelligible to studen s Tbe cossistta 
(ion of obstetric analgesia and of the ireatmetit of 
(oxeiRias might » eil he atnpl ded 

One 1$ disapnoinlcd that so little pr mme ct is 
given to tbe value of impression of the (etalreadia 
cases of suspected di ptvpoeltoa and certainlv w 
chapter on resuscitation of the ne\ born can be 
up to date without detailed information as to the 
value and technique of tracheal cathelerjaalion 
J R Mticia CO 


I diseases of the eat nose and throat has ver) fe» 
changes from the previous except for a slight inercarf 
tci siae and the tlelelsaa of some un 
jeets \ new brief chapter on allergy has bwn added 
and nasal polyps are diKussed separately Lacn 
h pter ha been revised and new df sfraljons h» e 
been added where necessary 

The a Iborj ha e confined themselves to short 
concise UtemenU toidiag lengthy d sevi. o*'* 
cosstro crsial ubjccl which tend to conf 
student No doubt Ih s c hlion will meet with as 
much popular ty as the prev ous nes and he 
lust as usef 1 to the si dent r practitioner 

Jouy F Dtcm 
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THE PATHOLOGICAL YARDSTICK 

Its Accuracy as an Instruj ent eor Measuring Errors in Clinical, Roentgenological, 
AND Surgical Diagnosis of Gastric Lesions 

LEWIS GREGORY COLE, M D , New \ore, New \ore 


E ight microscopic sections of organic 
gastric lesions, chosen from surgical 
and autopsy specimens were presented 
to some or all of the following pathologists 
(A most hearty co-operation of all the patholo- 
gists consulted has been one of the high lights 
m my professional experience Therefore, 
above all things I am anxious that this con- 
tribution should be presented in such a way 
that It will offend none of them ) 


Dr James Ewing, Memorial Hospital, New York 

Dr Fred W Stewart, Memorial Hospital, New 
York 

Dr I Lacassagne, Cure Institute, Pans, France 

Dr Ivan Bertrand, Pans, France 

Dr Paul Klemperer, Mt Sinai Hospital, New 
York 

Dr Paul W Aschner, Mt Sinai Hospital, New 
York 

E Thompson Bell, University of Minnesota, 
Alinneapolis, Minnesota 

Dr \ C Broders, formerly of the Mayo Clinic, 
Universitj of Virginia 

Dr A P Stout, Columbia University Medical 
Center, New York 

Uj A Pappenheimer, Columbia University 
Medical Center, New York 

Dr Nathan C Foot, Cornell University Medical 
Center, New York 

Dr Louis H Jorstad, Barnard Free Skin and 
Cancer Hosp , St Louis, Missouri 

Pt, I Konzelmann, Temple Unnersitv, 

Phdadclphia.PennsyUama 

Damson S Martland, Newark Citv Hos- 
pital, Newark, New Jersey 


Dr John W Gray, Newark, New Jersey 

Dr J W McWhorter, French and Bellevue Hos- 
pitals, New’ York 

Dr Charles F Geschickter, Baltimore, Maryland 

Dr P Masson, Montreal, Canada 

Dr Louis C Simard, Montreal, Canada 

Dr L J Rhea, Montreal General Hospital, 
Montreal, Canada 

Dr W L Robinson, Toronto General Hospital, 
Toronto, Canada 

Dr T B Mallory, Boston Citj Hospital, Boston, 
Massachusetts 

Dr Fred Parker, Boston City Hospital, Boston, 
Massachusetts 

Each pathologist was asked to examine the 
identical sections, to answer the three follow’- 
ing questions, and to allow their answers to be 
published 

1 Is the lesion malignant’ Yes or no 

2 What IS the tjpe of lesion — carcinoma, sar- 
coma, etc ’ 

3 On what critena did j ou base \ our opinion’ 

A Arrangement of cells 

B Size and shape of cells 
C Nuclear changes 
D Changes m the chromosomes 
E The manner in which the cells take the 
stain 

F In\ asion of adjacent structure 
G, H, I \n} other criteria 

If a teacher, he was asked if he would pass 
a student tyho could not differentiate a carci- 
noma from a sarcoma 


6S9 
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A ilcfinitc djaj,noMS by any method c\cn 
though It IS occasionally v, rong is more to be 
desired than an cqui\ ocal one There arc four 
distinct methods o( diagnosis namcl> dim 
cal rotntgunological surgicaltxploration and 
pathological The rclatice n alue o( a diagnosis 
from the clinical roentgenological and sur 
gical findings is a contro\ersial subject \o 
method is infallible but a microscopic eaami 
nation has settled the question of diagnosis in 
each case where it has been possible to obtain 
It Thus pathology has become the jard tick 
used to measure all other diagnostic errors 

In the carlj dajs of gastro intestinal roent 
gtnolog> when there was great skepticism as 
to the accuracy of the method any old >ard 
stick would do to measure ils failures Of m> 
tirst 5 consecutive cases of x ra> diagnosis of 
gastnc cancer j were shown to be wrong (see 
fig i) I as measured by the dmical >ard 
stick and 3 by surgical ctploration namcl> 
the surgical yardstick Ihis was most dis 
couraging but even then I retorted that none 
of these cases had been disproved b> micro 
scopic examination namclj the pathological 
yardstick i>» afne/t uc all depoiJ However 
Father Time w leldcd his carcinomatous reaper 
on all 3 of these cases thus changing m> per 
centage of something over 60 per cent error to 
lOo per cent accuracy on mj first 5 cases 

Brewers report of 37 ca«es presented be 
fore the Aracncan Surgical Association (1) in 
which X ray errors were measured b> the sur 
gical >ardstick did more to establish gastro 
intestinal roentgenology than any other work 
with which I have been associated This 
senes of cases of Brewer s and subsequent cx 
perience showed that the x raj diagnosis of 
gastric ulcer is as easy and accurate as the 
diagno IS of fracture and furthermore that 
gastric cancer can be differentiated from ulcer 
bj X ray as readilj as the red cards can be 
separated from the black in a playing deck 
Try this for joursclf (see Tig 3) In ever> 
plajing deck there is a joker and advertising 
card By this time jou have probably found 
the X ray joker in Figure 2 

In most cases of cancer the microscopic 
criteria is so characteristic that the diagnosis 

TK «»«» U po J I" J 1 f h Am IB 

Ass«i» w 


IS readily made but there are also pathological 
jokers {sec 1 ig 3) 

The report of these early successes in the 
diagnosis of gastric cancer docs not mean that 
I have not made mistakes both of omission 
and commission The most common cause of 
the error of omission was the failure to in 
elude the fundus or fornix m the examination 
Lack of the knowledge at the time the exami 
nation was made that a simple ulcer never 
involves a greater curvature caused me to 
mismteiprct a case of ulcerating carcinoma 
as an indurating ulcer The prevalent erro 
ncus conception that ruga; radiating from a 
crater indicate a non malignant lesion caused 
my downfall in another case which was re 
potted vn our book Radiofogicaf Exploration 
oj the \fucosii 0} the Gastro Intestinal Traci ^4) 
andalsomthe lincricanJournalofSur^cry (t) 
Misinterpretation of Jack of pliability of a 
localized area on the lesser curvature was per 
haps (he most justifiable mistake if one can 
speak of a mistake as justifiable I considered 
it due to a scar from an ulcer whereas it was 
really early caranomatous infiltration (4) 

In 1912 I made a diagnosis of ulcer on the 
lesser curvature and the patient subsequently 
died of carcinoma Apparently the carcinoma 
developed at a diflcrent region but this could 
not be definitely established 
The most serious mistake that I have made 
at least m recent years was in a patient who 
was not only a patient but a friend Mr B B 
60 years plus suffered from symptoms rather 
significant of gastnc ulcer When I first saw 
him professionally he was scheduled to have a 
gastro enterostomy the next day for a gastnc 
ulcer in the pjlonc canal I then considered 
that the ulcer was probably non malignant 
and recommended at least further rest in bed 
to allow for subsequent senes of films This 

second sene« and also others over a period of 

3 years peak for themseNcs especially with 
the legends {Fig 4 A B C D) 

\s I now review these senes of films and 
especially as I compare them with a case to 
be reported hereafter (Case I) I marvel at the 
queer quirks of man s mentality and philoso 
phize on why on almost identical findings 
one sometimes makes a definite diagnosis of 
carcinoma as I did in Case I whereas m this 
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Fig I A, B, C, and D illustrate 4 of the first 5 cases m which I made a positive 
diagnosis of gastric cancer A, A positive roentgenological diagnosis of carcinoma 
was proved correct by the yardstick of surgical cvploration The patient died 
Hithm a week Considering that this patient was so free from symptoms that she was 
bored at having to have the evamination, I have often wondered whether I did a 
good or bad job in diagnosing this first case of cancer B, A positive roentgenological 
diagnosis of a pyloric cancer was show n to be wrong by the clinical yardstick The pa- 
tient improved and was practically free from symptoms 9 months after the esamina 
lion C, A positive roentgenological diagnosis of a large pylonc cancer was shown 
to be wrong by the yardstick of surgical exploration and a gastro enterostomy Mayo 
found two ulcers with glandular involvement and nodules in the liver but repotted 
that “malignancy was not established” and therefore our roentgenological diagnosis 
was wrong D, V positive roentgenological diagnosis of a small operable cancer Surgi- 
cal evploration proved that the clinical diagnosis of a small benign lesion was correct 
and the patient improved after a gastro enterostomy Therefore the roentgenologi- 
cal diagnosis of cancer w as again w rong 

Thus, as measured by the chnical and surgical >ardsticks something ov er 60 per cent 
of our first 5 cases w ere w rong, but they all died of carcinoma therebj making our 
first 5 cases 100 per cent correct instead of 60 per cent in error 


case I was either equivocal or m tavor of non- 
malignancy In this case the fact that the pa- 
tient Avas a friend as well as a patient led to 
the wish being father to the thought Another 
reason was that very shortly prior to this I 
saved a friend of mine who was a doctor from 
losing the pyloric end of his stomach because 
It was considered malignant And the third 
reason, which I must perhaps shamefully con- 
fess, IS that I had been recently irritated by 
the statement that all ulcerative lesions in 
this region should be considered malignant 
and therefore rather bent over backward in 
the opposite direction, in this case 


The points to be learned from this failure 
are either not to treat your friends or else to 
treat them as patients rather than friends, to 
stick more strictly to the rules that >ou have 
laid down concerning the diminution and dis- 
appearance of the crater in a certain period of 
time, namely a month, and the third and 
most important is that while the roentgeno- 
logical examination may be used to determine 
whether a lesion is operable or inoperable, 
that factor should be entirely divorced from 
the diagnosis 

I believe that I should hav^e made a positive 
diagnosis of carcinoma at least at the time ot 
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tlie second examination and that I should not 
ha\e contused the issue of a definite diagnosis 
ot cancer with the decision of nhether to 
operate or not to operate because of an ad- 
verse constitutional condition of the patient 
In this case the clinical condition of the pa- 
tient seemed to contra-indicate so radical an 
operation as a gastric resection, but this was 
not the fact because Dr Fred Rankin ot Lex- 
ington, Kentucky, successfully performed a 
gastric resection which prevented the patient 
trom succumbing to carcinoma before he died 
ot a cerebral hemorrhage about a year and a 
half later This error is bad enough but m 
part it IS redeemed by the fact that of his s 
year span 3^ years ot this extension of lite 
was due to our error and 1I-2 years’ extension 
ot life due to Dr Rankin’s successful opera- 
tion which carried the patient through to a 
period where he succumbed to a lesion which 
IS considered one ot the natural causes ot 
death aging artenes 

Howeier, this article is an excellent oppor- 
tunity of confessing one of my most serious 
errors and I now appreciate the rehef afforded 
by a confession 

While attempting to correlate the roent- 
genological findings with gross pathology in 
order to establish the principles on which 
roentgenological diagnosis is based, gross 
surgical and anatomical specimens or micro- 
scopic sections or both were obtained in 87 
consecutive cases Large microscopic sections 
from these gross specimens w'ere stained wnth 
various stains, except in 2 'cases, in which I 
could not obtain the gross sections and had to 
be content wnth routinely cut and stained 
sections 

The microscopic cnteria in some of these 
sections led me, an inexperienced observer, to 

ductions of the identical roentgenognms in Fig 2 \ 
through H and see that you can noa make a diagnosis of 
a gastnc lesion and separate the cancers trom the ulcers as 
readily as you can separate the red cards from the black 
in a playing deck X'et, at that time and in fact long after 
that, roentgenography nas considered northlessasa means 
to gastro-intestinai diagnosis F v ery nen pack has a joker, 
look out for the x ray joker' 

Fig j Microscopic findings arc so classical that in the 
majority of cases of gastric cancer the pathological diag 
nosis IS easy and accurate, but there are also pathological 
jokers It IS easier for you to make a definite diagnosis on 
the roentgenograms in Figure 2 than on the photomicro- 
graphs in Figure 3 


doubt the accuracy of the first or primary 
pathological report Therefore, because of 
this doubt, or because the original pathological 
report was at variance with the roentgeno- 
lomcal diagnosis, some of these sections were 
presented to other pathologists and the vana- 
tion in the reports submitted by them led to 
the investigation herein reported 

Eight microscopic sections were selected 
out of 69 conseciitixe surgical and autopsy 
specimens I fully realize that 8 microscopic 
sections are not sufficient to settle the problem 
under consideration, but I doubt if one could 
get this number of represen tatixe pathologists 
?o studv a large number ot sections, and I 
doubt if you would wade through this mate- 
rial if it were more extensive than that which 
IS being presented to you 

\n incomprehensible diversion of patho- 
logical opinion was encountered 

Pathologists who saw^ these sections and 
particularly internists and surgeons who have 
discussed this subject continually refer to 
these S sections as rare specimens selected 
from hundreds of cases dunng a long period of 
time They often intimate, but rarely say, 
that these sections hax'e been collected by a 
destructive cntic This erroneous conclusion 
concerning these being highly selected sec- 
tions has become so prevalent that to dispel 
it I am givmg the number, initial, and date of 
all of these sections m tabulated form 

The S microscopic sections were selected 
trom specimens obtained between October, 
1927, and October, 1932, and, as you will see, 
there are only 51 gastnc lesions from which 
these S sections have been selected, so you can 
readily recognize that these are not highly 
selected microscopic sections A re-examina- 
tion of the sections made between those dates 
and other microscopic sections included m 
Table I collected after October, 1932, or with 
an earlier date reveals that there are many 
more controversial cases m this complete list 
of 87 cases The clinical, roentgenological or 
surgical diagnosis is not a\ ailable on some of 
these additional sections and the additional 
sections were not presented to the group of 
pathologists, but from my obsen^ations I be- 
lieve some of them would be even more con- 
troversial than some of those presented to 
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these pathologists These additional sections 
arc indicated in the table b> a question mark 
without a case number Those with 3 question 
mark and a roman case number refer to the 
following 8 sections 

In reading the following cast rtporls think 
of each one as >our ossn case jf a chmcian 
think of it from the clinical viewpoint if a 
roentgenologist from this standpoint if a 


surgeon from the surgical aspect as to indica 
turns foe additional surgetj or radiation 
therapy 1 / a pathologist >ou too might wish 
to tr> jour luck on these sections 
The first of these cases to be rtported was 
not in realitj our first case but the one which 
led me to present this material m ds present 
form and to select the title Pathological 
k ardstick 
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F jT 6 Ca n M». MW Th Uxi ttl h u y nd» 
t d In p u e of g*stn ul e \ «> d aitri » a 
latfe ulc p babfy malgnaat The gu.al f <) n 

w eal rseuU ru Ul nlu ton Pathow al dug o i 
sarcom 

A R cntg nogram shot ng a large ulcer utr u ded by 


Ul sopha { I cnS e Th no nt f il pn unal luoitat 
I I d c ted by a at Mso t the gul U i 
t at r The roc tg n a uaai n et) ocaKT t ee 
can cr as 1 ul « } Itho ga i f \ r d canc r S ri- to* 
ouctog ph f ut iyt tmi oc pciecu ThJ s« 


ouctog ph f ut lyt tmi oc pciecu la s« 
ntg nogram shot ng a large ulcer utr u dedby uo \ a bta dbef lb g top p e gross p'cune s 
se ar a of d r t o tl t ext od ti a ly p t by il spt al method f f li g th pea o th at 


determine \ hetber the lesion vtas progre smg or 
retrogres mg At the end of the econd exatninat on 
1 \ eek after the first (Fig sA) the le on bad not 
diminished n Sixe but apparently t had not in 
cr ssed But the f ndings ere a little more cle r 
cut and led me to adv e immed ate { yloreciom} for 
gastnc cancer The patie t consulted Dr Erdmann 
\tbo on his o\n d n cal biston nude a postive 
diagnosis of gall bladd r d sea«e The dii ca) b s 
tor> as obtained by both of us \e \ si onglv sug 
gested gall bU IJer d sea e certa niv tfiete as 
noth I g in it to justify a clinical d agnosis of ga tnc 
career 

On tbe roentgenological ev dence C dmann be i 
t ted to adv se the removal of the pylorus but the 
pat ent wanted it and I shared the respo s bd ty 
and a fet days later Erdmann dd a pvlo ectomy 
The pecim n was speciaUv p epai d by filling it 
w tb ax to rrc ent d st ri on dur ng fi tion and 
a photograph was made of the ns de of the gr ss 
sppcc men ho i g the le ion as it nvol «d both the 
great r and 1 s er c r atures (F g 5BI A eompletc 
sect on aloi g the enti e greater curv atu e inehid n^ 
the tumor mass obs r d n th s photograph as 
sent to the pathologist at the hosp tal m wb ch the 
operation was performed but the p th I gist dd 


not see the enli e gr ss specimen Neither d d he 
knot of tbe coatro ersy rega d ng the x ray and 
clinical and surg cal diagnoses The rout ne palho- 
log cal repo t » as ne atne for ga trie cancer and a 
posit ve liagnosis f cicat icial connecti elisuein 
ctduit to a healed daodenaJ ulcer vas made Aga a 
the roentgc ologieul d ago s 5 las pro ed \ rong 
this time bt the ^/u/ I dlckefmc scopt rrm 
toite » ba ed on the studv of an dequale sect on 
extending through the entire Jergtb of the les n and 
n<iudiOh normal tissue both prOT mall and dis 
tally This n gatite d ag o 1 of cancer based on a 
tn cr scop c examination certainly las a ^ock to 
me ots dc g th respon ib Jity h ch I had s 
sutned to ad is rg the pilore tomy If I h d fir t 
coo ult^ t app nh m r Kooz Iroann hfatlland 
hfcUh rte and another p tbologst wh sa\ ibis 
pc t'TCB and nia i? ne ai e diaga ss of cer 
thus sustain rg the op n on of tbe orig nal pain 1 
g t niv constc nan ns \ uld ha e h cn unbounded 
for ha ng had the pyl sc end of the stoma 0 
re no ed almost solely n the roentgen log cal diag 


lIoHever ha mg learned not to be content w th 
one pathological report or e en several when they 
ate at vanance with the clinical roentgenolog cal 
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roth 11 procedure From a stud> of (he flms t is 
evident that it would ha^c been almost impossble 
to have removed the stomach above the proximal 
edge of the induration I he patents s>mptoms 
continued and an x raj examination on June 
1Q24 shovicd marked ( bstruction and aahourreten 
ti n due to closure of the gastro inlcstinal stoma 
At that time I \as unable to detect an> evidence of 
a tumor mass m the stomach obstructing the stoma 
Subscquenll) Ur Blank re operated and d d a 
gastro enter stomv carrving a long loop of jejunum 
to the remain ng portiun of the stomach 
The patient vas finallj discharged liom the ho 
pital on Februarj o 1925 almost a jear after her 
admisson During that time she bad bad three 
X rav treatments of ^ minutes each vith 140000 
kilovolts and 3 m Dimeters of alum num This 
made a total of 15 milliampcre minutes 
A microscopic examination of a section of the 
les on (F g dU) v as made b> Dr MeU hotter uho 
recognized the find ngs as unusual and male tbc 
1 Uoving pathological leport Diagnosis ol sar 
coma of the stomach ife v as sustained m tb $ 
diagnoss by d other pathologist friends of his to 
\ horn he rather informallj showed tb s secti A 
short tune later Dr L mg \ as in c nsulcation on 
another case at the hospital and f a Led him if he 
anted to see a sarcoma of the stomach Th nking 
that 1 referred to the X raj he exclaimed \es 1 
certain!) do! He as surprised when we brought 
him the microscopic sections and then he aid— 
No this isn t sarcoma This is care noma undif 
ferentiated and verv malgnant 
\\ith these t 0 divergent op nions as to the Ijpe 
of the les on the section nh ch had been eiamined 
by E mg was presented to Papp heimer ho 
dunng a cursor) examination lookc I at the section 
and sa d that it was a granuloma non m I gnani 
and handed the si de back to me \ sm le or some 
other look on mv (ace led b m to inqu ce wb) and 
I told him Dr Lw ing had seen this s cli n and bad 
made a diagnosis of cance > hich p mpted him to 
grab the slide and lo k at it aga n at bich time he 
s idhe asgoQgto ctracthishastj opimonandth t 
the slide wasn t go d enough t justifv a d agn s s 
1 appenbe merthen sked me to get theblocLfrom D 
MeW h ter and he bad h s techn cian cut and sta n 
t eral sect ons He v as as v t un lUing to m ke 
a d agn s s beezu e the bl k as impropc Iv 
m unted so he remounted the bl ck and made add 
tonal s tio s (Iig 611) and made a diagnosis of 
u diiTeientiated and t \ malignant 
thus c firm g L vi g s diagno s v h ch he knew 
Th s d ff en of pinion regarding the t>pe of 
les on a d (he nus al ppearance ca sed m to 
elude th m Close p c sectio among Iho e v h h 
e subsequently p esent d to II the patbolog t 
on this I St all of V horn a th pal ular section 
Op nion as almost unan mou that the 1 s as 
malignant O Iv on path logist konztlnAnn of 
Temple m d a defin l d g sis of non mal g 
nev Lacassagne of 1 a d d not C mroit himself 


fla to malignanc) or non maligna cj b t he sus 
pected It was not mal g ant nor did he commit him 

self to an ofinion as to the tjpc of lesion Of the 
(went) two who maintained that it as defiaiftlj 
mal gnant there \ as a wide v nation of op 10 as 
to the t)pe of lesion 


K uctin n, h 
m I r> 

Ia ae jjc h I ca 
I n oh m (?) z 
< t 




lirod rs rcom 
Masso l>mplio«a co 
S ma d bm;<lu»arcnma 
M Vlburicr l>nipbaurc ra 




K ujt \ mu/ ( I— bn fianun torj’ prcc 
ss m 1X4 cut i z t lly r im V msc bed 
I m m ■u (B) U ir <l bl l $ tvpa. li 

d) dual ha 1 tics r bt>|«si«I b niiom lO >»> 
null I J UmIj (DJr n( p re U bri 

4t> r - — 

nits (F) I 


t t 


.. tG) 


riz re m nt I tbel a Lit 
^ - h *1 P«tf ■ 
Ucan ury ctlk 


L c» \ Miu z « (d tr ll) I h p “t, , » 

(sub tar ( c4 J 1 | m d desc bed b) ussw ) V 

m lasla'es. Perh ;w. b I to I k ly bapbo-f va I W' 

~ \ *4? U~ h £rt nertsad- 

r uJojn ( ) Cmn tt This *1 his fiW la 
f. $. t m rsoiy m na f ih leit he 


cr tb f (>pcal (vtls uiTImtinz I 
b Ualt U— V ly - 

C r f rth er t 

0 BA ilal t I — V r> ni 

-M lie t rell s the 

HI d bm m mb 

V^' T J/*/ * I— c n 

Foo ilnl t oS— cut d ff ae 
« pie phy |t cd by pdlys 
thd I h S ui (I > 


fill Ine Cnkrt-^s * 


( ded l d z O'* t>P*„ 


|l m (C) 

Rn Wu. . . 

t,k* « ndicy m ! g 


J/aJ g Hi— -small 


bmiilMx 




Y'^^ffastric?’ ‘^'“'■nnomi J '"’din-s *>ccn 

ffr. V, ^“‘^'dsenoS. "°'na ' studied 

don fi'','^ifn’a(urf?"’ ^'-O'ung th. , 

wiint ri„ ^Peo/c„|i , *™Pnofa 

‘o cel, sa.co„.„ 



gs=:.r5S 


"fOHih™^ P''oS‘wyr''’2Plasm p 

pa£"‘"' tf 5f, ■=>""- 

B a), “ “je'Soan, O'- fell *4,,^^' 

"> '»t'srr»u& 

^^nds tl '^Ty though 

■"■• -i 

cnte^^el. 

more 


700 


SURGEK\ GyNECX)L0Cy AND OBSTETRICS 


than all others he knew his left footstep was 
on the impulse beat of the music 


Cass III Mr G B admjltedtothcFif(liA%cnuc 
Hospital in June 1931 Patient of pr Kingsley 
Roberts Follov.ing is an excerpt frotn the roentgen 
report After a barium meal there is evidence of a 
tumor ma s in the pjloric end of the tomacb near 
the pylorus (Fig 7M This is located in the region 
of the greater curvature There is evidence of a 
crater in the center or near the center of the mass 
The tumor mass is some hat circular tn shape and 
presses into the lumen of the stomach vhea the pa 
tient IS in the prone posit on I believe that the 
Height of the evidence is in favor of this being a car 
cinoma 1 reseat revieiv of the report nheo 1 riting 
ibis Theonl) evidence in this report ol its being an 
X ray joker is the lord ng in the fi st clause — 4 
tumor mass — also the next to the last clause should 
read — according to the doctrine of chance this 
should be carcinoma but the x raj entena is in 
favor of Its being something else at least an x ra> 
joker 

\ pjloric resecti n bj Dr Roberts revealed a 
gross lesion (Fig 7B) that nas as unusual as the 
roentgenological ngs The gross peamen 
viewed from within (Fig 7B } and aUo on cut sec 
tiem ahvned ftndns' almost identicaV m\Vi the 
X ray findings \ large adequate well stained sec 
tion (see Fig C) as considered non malignant 
b) koneelmann and malignant bj all the test of the 
pathologists 

Their find ngs are as folio s — 


M « ry « 
Vlaugn, ca 
CcKhdiler 


Pr (ch 4, mj** m 
St art sarcom 


Rh ticoma 
K b oMa,! no <vm 

1 ppenh mer o 

foot I my ar n 
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( <a be m d t HOE t 
S m J/id {lu I — u ma. probably f inuule (mj 
to } C I tt>~L g ly I Bu I Tumo x«pt b 
ke led no dedbjffliucl d b ur uadelmU 
t by ffluaci La g mult dear Hi ip odl f rm lad 

I Ur arra g ni t 

kflC J/uf — »a m — prob Lly moo h mukle. C 
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Clinical and X ray diagnosis egui ocal Meas 
UTcd b> the pathological >ar(lstick the ()■{« 
of lesion IS still equivocal — he should be dead 
of malignanc) but he is altve and hu k) at 
6 years 

twiag and Stewart the first time they saw 
this section both temporarily avoided com 
mitling themselves concerning the type of 
lesion but later they both described it in dc 
tart as given abov e 

There is a preponderance of opinion in fav or 
of malignancy or at least neoplasm equally 
divided into carcinoma or sarcoma 


CaseI\ M Jt Inthisca ethe nedentaso 
c ted with th r e tge clog cal e am n t on is 

simlartothefrst vg the m cro copic exam oat on 

ndcated Ihe x ra> w s wrong The ex tn ao 
(F^ 8A) sh ed def te 1 n “ 
c nature of the stomach about wh ch th re i s 
dSerence f opinion among those of us who were 



COLE THE PATHOLOGICAL YARDSTICK 


701 




Fig 8 Case I\, Mr J C , operated upon bv Dr Frederick 
Bancroft The clinical diagnosis was ulcer, roentgenological 
diagnosis, cancer, surgical findings, ulcer, pathological 
report, simple benign ulcer, in spite of pressure being 
brought to have the pathologist change it 

Roentgenogram showing lesion near the sulcus angu- 
lans with a superficial area of ulceration and a large area 


of induration B, Photograph of the outside of the speci- 
men showing the peculiar tumor resembling a bunch of 
grapes C Photomicrograph from the distal half of the 
ulcer bed showing a definite orthodox evidence of the 
presence of cancer D, Photomicrograph of the proximal 
half of the ulcer showing that there is no orthodox e\i 
dence of cancer 


associated m our practice of roentgenology Ihe 
report of the x-ray examination is as follows 

Roentgenograms of the gostro intestinal tract immediately 
and b hours after a banum meal show an indurated lesion on the 
lesser cure alwre of the stomach and the pylonc end of the stom 
ach just distal to the sulcus It is about c inches proximal to the 
Pylorus There is no dehmte crater that can be shown at this 
time There is an indentation on the greater curvature surface 
opposite this lesion This area is fexed and m the present films 
the proximal portion of the stomach overndes and obscures the 
area \\c believe that tms is an infiltrative lesion involving the 
lesser cutvaivite surface m the region described It is either the 
result ot a fo-met gastnc ulcer with fixation and adhesions or 
The weight of the cv idence is in fav orof malignancy 
the pylorus isin a state of contraction and we believe that this 
aira is also fixed from some irritation or some fomitr process 
Ineie is no obstruction 


One of us (L G C ) stood out for a diagnosis of car- 
cinoma while others were unwilling to go further than 
a diagnosis of an organic lesion of a neoplastic t> pe 
The patient was operated on bj Dr Bancroft and at 
the time of the exploration the lesion observed roent- 
genologically w as readil> detected Dr Bancroft con- 
sidered its external appearance unusual and, on palpa- 
tion, the lesion did not have thestonv hardness con- 
sidered characteristic of a carcinoma \ partial gastnc 
resection was done, and the specimen prepared in a 
special manner by filling it with low-melting point 
paraffin It was then cut longitudinally through 
the center of the crater (Fig SB) 1 retained the 
attending pathologist, Dr Jessup, took the other 
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Cons det ng that tbete uas ome controvcrsv con 
c rning the Unical roentgenologi al and utg cal 
finding d large ect on in luding the cjater and the 
nduratcd area pc ximal and distal to the c ater sas 
nclud d in both his m crosco[ ic secti ns and th se 
nhich I subsequenth had mounted ard staned 


The path 1 gical report give b> Dr Jessup "is 
s mple be ign ulcer no ev dence ( malignan > ana 
irom tb s d agnos s be could not he budged in sp t 
of an o% rw helming elTo t n the part of me 1 a 
to nvince him that a certain geo p of cells m the 
base of the ulcer were malignant \ raj dag ss 
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Fig 10 Case \TI, Mrs D, operated upon by Dr Kingslej 
Roberts The cbmcal diagnosis was gastric ulcvr, the 
roentgenological diagnosis, gastric ulcer, not a simple t\ pe 
surgical findings, gastric ulcet, pathological diagnosis 
gastric ulcer The sections submitted to the pithologist 
were not at the crater but included the submucosa on the 
greater curvature which shows tremendously thiclvcned 
and infiltrated tissue 

Roentgenogram showing a large ulcer on the lesser 
curvature with irregular crater and extreme irregularity 
o[ the mucosal pattern on the greater curvature from w Inch 
region the microscopic section was removed B, Photo 
micrograph showing submucosa thickened and infiltrated 
The circular muscle coat is at the bottom of the illustration 



The musculans mucosa and base of the submucosa is at 
the top The type of tissue in the submucosa was the 
patliological question under consideration 


gastnc cancer (L G C ) clinical and surgical diagno 
sis equivocal Prtmarv pathological report, simple 
ulcer, no cancer I was wrong as measured by the 
primary pathological yardstick — but 24 other 
pathologists all said it was malignant Their diag- 
nosis did not go on the chart The man applied for 
life insurance and the only pathological report said 
It was not cancer I don’t know if he got it When 
this section was presented to Ewing and Stewart, 
Jessup was supported by both, according to reports 
signed or initialled by each of them The lesion (as 
shown m Figure 8C) was considered malignant and 
the type carcinoma by all other observers The fact 
a these 34 men considered this lesion either 

definitely malignant or suspiciously malignant, is of 
special significance, particularly when associated 
with our subsequent consideration of types of ulcers 
which are malignant or tend to become malignant 
In discussing this initialled report, Ewmg brought 
out at our co ordinating conference a fact that is 
"l K consideration and therefore will be herein 
waborated upon more than it seemingly deserves 
Bwing, m defense of his initialled report stated that 
this slide must have been shown to him late in the 
atternoon or without his having given it careful con- 
sideration Under these circumstances I fully appre 
ciate that he should not be held responsible for this 


diagnosis because we weH know one is frequently 
asked to give curbstone diagnosis — the pathologist 
on a microscopic section and the roentgenologist on 
someone else’s \-ray s and in most of these cases, be 
they sections or roentgenological findings they should 
be given the greatest attention because usuallv they 
are either pathological or roentgenological jokers 
In this case, therefore, the sections were later pre- 
sented to Etving and Stewart at which time they 
gave them the most careful consideration and 
reported them an unmistakable cancer with definite 
well defined differentiated groups of epithelial cells 
well down in the bed of the ulcer 


VON MVUGNVNT 

Jessup Simple beaign ulcer 
Cwmg (••) beaign ulcer small 
area questionable 
Stevart (•') ulcer with some 
atvpica! glands 

UVLl&NVNT 
Ewing (^) carcinoma 
Stewart (-*) carcinoma 
Geschickler carcinoma 
\schner carcinoma 
Bell adenocarcinoma 
Mallory adenocarcinoma 
Parker adenocarcinoma 
Pool adenocarcinoma 


Martiand adenocarcinoma 
McWhorter adenocarcinoma 
Robinson adenocarcinoma 
Gray adenocarcinoma 
Lacassagne atleno epitheU 
oma 

Konaelmann adenocarcinoma 
Bertrand epithelioma 
Stout cancer on ulcer 
Klemperer cancer on ulcer 
Pappenheimer cancer on ul 
cer 

Pntchard cancer on ulcer 
Rhea, cancer on ulcer 
MassOn cancer on ulcer 
Simard cancer on ulcer 
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e u] t lib « part I th Sod 
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Pallet as ^ -iia! tnatU — tb m gi al m i 

hj pertr ph h t ca ci m CnUn — \ t g> en 
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m gmalgnaocy Type ties ttrucace bmsl; 


C tltr —Cells tjp cal \ ly ma Iced byperU ph gastoi 
<t}pcai b ng ( II tb lip /(h m cosa t c essar ty 
m I gn t Pecul ar som respect esi«ci Uy th g «th 
I tb eland >I I mg mark was— H dd t«l Ica 
e< ddb Lai be said It has pec lor ppe e.toD 

haia t r tics I ca cei ha chans tb t lyp I, cb C 


It as considered malignant by Jorstad and 
Masson and considered changing tonard 
cancer b> Ewing The names of these men 
are recorded m the order of their assurance of 
Its being malignant 


KAUa 

] AS i/ll / 1 >u— eber C d —Aden o ma. 

Cnlfri — Th Barked p ling p I ch gl dular p b b in 

C lb dg f the d ded ca. n re L d ea« 


b t t tb base I tbi Ml po (b u but as 
( tb muscul by gl d t b les. «b b h w cells mib 
by pc hnimat Uei d occas lul m I Th C d 
— Xd oca m Th base lib 1 h ptblal 
I g Tb lay bo tb muse I ma ly sear I e. 
«bi hi ry scula Th rylttl nd U bit C 

and tb lim ted t th pper t I d th d b le b- 
se / ro d II llr t bo t th ma null od 
theba] I Mtes Ibr gb t 1 bnd o d S malignancy 
th b se rib 1 


typ 1 ^ Us prolil li th IS cosa ea tb nkr I 
lb bm os essel. p bat ly ly me h t c. co t ng 1 

re no ndtyp I cell Cnlrno— Furller tr S (g 
L I J/* t at— eJused t t t yes no ere 
g m hgTuncy Type I le not tni can b lOiiJy 
Crnmo — C Us yp al \ ry ma led hype t phi g tut 
Al 7 Icba of cells the bp I tl m cot not ecereaidy 


nail, j t- Icc I som espects esprciaUy lb 

; wtb Ithegla 1 II clos ig n knas II tlKlnold f 
:a CE <1 d h / lail h said It b |iec bar igoa 
iom chare lenst nl cam. has hangrs that re tyi I— 
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sot dmary uo[Ic Wer 


Jorstad is placed first of those who con 
sidercd this "iccond half of this section as ma 
lignant because of Uic fact that he definitely 
stated that it was malignant furthermore 
calling it \dcnocarcinonia — Grade i He 


ebborately recorded the entena on which 
this opinion was based 
Masson was placed soconil on the bst be 
cause of the fact that he stated uncqui\ocall\ 
that the lesion was malignant Howexcr in 
stating the type of lesion he did not u e th 
word carcinoma or cancer It must be under 
stood however that we were convtrsmg 
through an interpreter In his wntten report 
on the entena I thmL he belicv ed it to be car 
cinoma although he did not pealically wj 
so He refers Co it as a «implc ulctr with 
group of atypical cells which are dc«cnbcJ 
under type of lesion and m the second clause 
in the submucosa a vessel (or channel) 
probably lymphatic contams a voluminous 
amount of atypical cells M> analj us of 
this statement would lead me to bchevu that 
be considi red this a simple ulcer on w bich the 
additional entena described led him to be 
licve there was a malignant degeneration 
Ewingvvasunwillmgtosay hes or No 
and then made the following statement 
namely that there is no delinitc dear cut 
well deiincd line between a lesion which is 
malignant and one iihich is not malignant 
He mtimated the term Precarcinomatous 
might be applied to these borderline cases 
He was incensed perhaps justly so that I had 
asked him to study intently this second half 
of tins section which he had seen I bclicic 
however incensed as he might have been by 
what he considered trickery that U'c'-c 
carefully recorded remarks concerning thi 
section particularly his statement— Ther 
IS no well defined clear cut line between malig 
nant and non malignant lesions and hi 
chain of thoughts as cv idcnccd by his di con 
nected statement will eventually causclhi to 
be one of the most important pathological 
reports that he ever made 

g\ll except three pathologists considered thu 
a non malignant ulcer yet they nearly all 
agreed that the other half of thi ulcer ws' 
malignant There was a tumor mass having 
unusual microscopic cnlcna walh characteris- 
tic carcinomatous cells on one side and not on 
the other Was the U uc adjacent to the car 
ciQomatous cells part of the carcinomat us 
growth new growth tissue or wa it infiain 
rnatory similar to that seen m the be 1 of in 
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pie bemgn uicer^ Thai is the vital question 
that makes this section well worth studying 

Case VI Mr A W is perhaps the most impor- 
tant of this group, at least from my roentgenological 
and pathological observation 
On September 8, 1923, we made a negative diag- 
nosis of lesion of the stomach and a positive diag- 
nosis of postpyloric ulcer and cicatncial contraction 
of the cap There was, however, no defimte crater 
present There was no pyloric stenosis and the 
stomach evacuated itself in normal time 
On December 23, 1930, seven years later, the 
report on the case shows the following findings, ev- 
cerpts of which are here quoted (see Fig 9A) — “In 
the lower part of the corpus of the stomach there is 
a small ulcer and immediately abo\ e this is a second 
area of induration Below the ulcer there is consider- 
able inconstant deformity of the antrum and py- 
loric canal The cap is quite normal in appearance 
Diagnosis From a study of these roentgenograms I 
believe one is justified in making a positive diagnosis 
of organic lesion involving the pyloric end ot the 
stomach and lesser curvature at the lower end of the 
corpus of the stomach I believe that the varjing 
gross deformities of the distal end of the stomach 
are due to scar tissue from previous or practically 
healed ulcer Just above this on the lesser curvature 
is a small ulcer the excavation of which apparently 
extends down into the mucosa Adjacent to this is 
a second area of induration which may be broad 
mucosa erosion or the beginning or end stage of a 
deeper ulcer The findings as observed in these 
series of roentgenograms are not at all indicative of 
new grow th At the present time there is no evidence 
of previous deformity of the cap There is slight 
functional gastric retention There are no duodenal 
diverticula and the passage of the barium meal 
through the small intestine is normal The appendix 
IS patent and filled readdy with barium ” 

A review of these fihns with the knowledge 
we have since acquired, would lead us now to 
consider this case as definitely one of the 
roentgenological jokers and the majority of 
roentgenologists who saw this senes of films 
are of the opinion that the lesion is mahgnant, 
as based on the roentgenological findings, m 
spite of the fact that I did not so regard it at 
the time of our second exammation 

Ihe patient was operated on and died within a 
ie>v days The lesion (as shown in Fig gC) was 
considered non-malignant by all the men except 
- lasaon and he made a positive diagnosis of mahg- 
uuncy and gaxe his criteria on which he based his 
J^Suobis So far as I could get the entena on which 

c other pathologists based their negatne diag- 
carcinoma on this case the\ have been 

corded Lwing stopped as he was studxing this 

ction, wiped off the slide and his lenses and 


remarked that there were some shghtly atypical 
glands which might be regarded as precarcinoma- 
tous He was the only^ one who m any way sup- 
ported Masson m his positue diagnosis of malig- 
nancy I beheve that this section will probably go 
down m history as one of great significance, certainly 
of greater significance than any section it has been 
my privilege to study And this section will be the 
subject of another article which I hope to publish 
later under the title, “Microscopic Criteria of Grow- 
ing Lesions,” m winch communication, I am pre- 
pared to state that m spite of twenty -three out of 
tw enty-four opinions to the contrary this section has 
none of the characteristics of simple benign ulcer 


NON SlAiIGMNT 
Lacassagne ulcer 
Mallory ulcer 
Parker, ulcer 
Simard ulcer 
Aschner uker 

Geachickter, ulcer (simple pep 
tic) 

Jorstad ulcer (benign) 
Konzelmarm ulcer 
Martland ulcer 
Rhea ulcer 

Pritchard, ulcer (chronic ac 
ti\e) 

Stewart ulcer 
Bell ulcer (benign) 


Pappenheuner ulcer (chronjc 
peptic) 

Toot ulcer 

Klemperer, multiple ulcers 
Stout multiple ulcers 
Robm*on multiple ulcers 
Gra> ulcer (duodenal) 
McWhorter ulcer 

Bertrand, tjpe not stated 

E’vins (^)i multiple ulcers 

UAUGSANX 

Masson linitis plastica 
Eivinj (’), precancerous 


\ON-iIALICN \N*T 

Lacassacve Ao;» inali^nan ' — ulcer HypeipUatic, edematous 
Criteria — Ko mahgnant tumor 
Mallory Aon ulcer CrtUna — Xot given 

Parker \ on n aUgnanl — ulcer Criteria — \ot giv em 
SuLVRO "Von mdtfgnan*'-’\dctT Criteria — ^The edge* of the 
ulcer cannot be studied 

Aschner \ ot tnaUgnant — ulcer Cr teria — ^Xot stated 
GEaCHiCKTSR Ao;; t; altg/ <2nt — simple peptic ulcer Cn'eria 
— \ ormai mucosa to area of ulceration Xo mv asioa ot surround 
mg tissue Xormal v. ithout irregulantj of cells 
Jorstad \oi molisnant — benign ulcer Cntena — (A) Base 
of this ulcer is made up of chrome mdammator> tissue that is 
practicalb scar tormation There is moderate multiple abscess 
formation m the suboerosa (B) mucosa at the edges ot the ulcer is 
shghtij piled up but the tubuies nave a distinct outline the nu 
clei are not deepl> 'tamed and there is a striking feature that at 
each ed*,e just at the base of the epithelium is an area of inilam- 
mation which quitt wtB accounts for the hyperplasia, 

KonzelU-V'T ^on n aligtsant — chronic ulcer Crtiertu — 

Nothing suggestive ot a neoplastic mnltration Suppuration ot 
mucosa Chrome ulcer Part of wall cut on bias 
^LvRTL.\^’D A on n j? gUi^rt — chronic ulcer Cri/r/ia— Xu- 
merous eosinophiles 

Khev n olif^uant — chronic ulcer 
pRircfLVRD Vu/i /-—chrome active ulcer Cri/cnu— 

No tumor 

Stewart Nuk i* — chronic gastnc ulcer surrounded 

bj polypi gro^vth of mucosa CnUna — Not stated 
Bell A ok wiahgua/ /— bemgn chrome ulcer Criier — (\f 
Extends deepl> into muscle (B) subacute intlammation deep 
under center iloor 

pAppcsuEtitER \on u ^n * — chronic peptic uLtr Cn- 

tinu , — Lker shovs no unusual icaturc2> except rather marked 
eosinophilic reaction 

Foot \oti mJ — chronic ulcer CnVnu — Voceopbst^c 

celli are present m the ulcer area 


NO ilVUC \NT — XITTLTIPLE ULCERS 
Kleuperer R Jig ! — ukeration (muUiple) 

Possibiv ulcerative gastritis Crt ert ^ — Not stated 
Stolx ^0K — not a nuopUsm, T\o ulcers Cn'ertu 

— Afarktd g^tntL> marked indainmator^ reaction in Loth 
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Ro NSON A -mil i nt—tv clu m 1 en o tiowiax 
evd esoth shag Chr u gistnui. C to — N t*i tt. 

Gray A -mo/ g iK— chr m leer { th <1 d lo. 
C Th_ _ 1 e 1 dul hyperplas faypertr pl^ 


d filti t fl cocjl ndfib Huu p kler V 
dOnj dj tAac f m 1 er hypetcr pdu gUnd pfAX uy 

M \\n TE \ mo: gM «— ulc C tn —Chi 

nAmts t 

B R RAND A a. J {— typ t t Ud C Ky —S 

d f m I ffn cy 

Ewt d (?) A r^-mal g t — chr hypert ophi gastntu, 

aJra t d mib t taalg aai ajidtipi p«pti k«n C to 
— S ra gl d lightly t}pc&l d might be gudedaip 


Foot A fwno? g nf— chr 

U Sugg U Ulergi eact 

eopb t cell 1 uad (B) cht me ti 

to 11 with ti dm ry umbers 1 
A thm ? ArumJ pa is Ctsf 
J AD A -mol g nl — hyperplastic flanun I tv lesi n 
I pec a C tor -{M Str m n£Itr ti f m ^ d 
(B) hyperplas f m cos gla ds (C) not 
t ka B to m (D) pellagra, I could not 


polyp hyperplasti gastn 
— sort Cr»tor»o— (A) N 
~ cosa and 


1 k luut plant 
pes an pm 
PUTCKASD A 


I ON i(aJ g u — Imit idast ca Cato — Atypcaldil 

aitti fm U tbttraficemtos. 

: 1 <J (?) il I g itl — chr m bjTiert phic g Ir ti Im t 
m b t t m bg t multipl pej t Icen C tta — 
le gl d 1 ghtly atyp cal d m ght be g ded as p ca 


FUTCKASD A 9-mal g tu— tumo p ese t Chr m 11 
uUrgantnt Cnieni — Hyperplasia 11 did Hyperplasia 

(cells (tunicap pn bund t pi sma cells Hj-pertr pbj t 
utan m cosa? Edem f bm sa d musculi I 
t i these coats snth chr m ndammatory dls 
A so \ n-maJ g nl— interstit al gast I C tor »— 
' ‘ ■ cles d cle Larg 11 


hit 


lism 


s like 


Measured the pathological yardstick the 
clinical roentgenological and surgical diag 
noses were all correct \Vliy then ^ould this 
case be of jnterest? Because m the next article 
I am going to present pathological criteria 
that wdl indicate that we were all wrong except 
hlasson and Cwing 

Case VII (^ee Fig zo ) There was a Urge ulcer 
on the lesser curvature (Fig loA) which did uot 
heal as lapidlv as one expected The crater itself and 
the adjacent 1 p of the ulcer had no unusual charac 
(er sties but in the entire gastnc wall throughout 
the corpus and antrum there was much thickening 
and this thickening was caused by a proliferation or 
growth of tissue in the submucosa This thickening 
caused someone to 1 ken it to pellagra because of its 
s m larity to the thicken ng and edema as observed 
in the subcutaneous tissue of this disease Not be 
mg interested e pecially in tbe c ater itself a sect on 
of the gastric wall (Fig loB) some distance from the 
crater was submitted to these tanous pathologists 
not all of whom saw the sect on and those who did 


SniAs \ n-mal gHMt — bemg ... ,. . 

pert ph sder C Ur — Inhltr t B raniit ry f tli 
m cosa d ma y lymph i U cl Scl f bmucoss 1 

1} mpbo d oiiltr ( f muKulai lay n 
R sow A mat giusnl—i b t gastr tia C itofM~ 
Th) cti te ting as th isflsmmat Ivmg 

the wh I ihirlinaa f the w U Eosi pb les d plasma lo 


scatter d tir ugh tb 

coa led dera I th muco d bm cosa ddit t tb 
cellular Uti U 

P ■HEBf tian-malg iil— type tg Cntona— 
Tlu sect! hto hrai bm usedmaadfibot lb 
hypenlast lyapbf 11 cles The isso uggut (Duligaaw 
gr totb tb se t 

Alauo y A n-*M/ g al—chr o) g tciLii. C Uer — \ f 


Paana A ■mel g nl— thro g ti U C tor — N 

P 

Rat A -met g I— turn F Ibcular gast 
tor a— Cbr lU aftamm t f m hm CO 

pla a i ( Uidea 


Cn. 


-N Ig 


dby^ 

Ven mai gtta i/— simp! bypertr pby C 


il TUNS A •mal g n<— beaign C lir a— N t g «m 
M Mb IE A mal g <— inll mmat ry C fens— S m 
b«} d tb muce 


Cu N ma^gfunl — I t tai C Wen —(A) Tine 
lyalabt perfio lar ulcc I fib m u and 
diD bmph Q to d plasma 11 aflti b f the U r 
d waif la) tb gland hypeipl t 


gave t less consideiat on than any of the other s< 
tions We are however recording their find ngs a 
follows 


R NCSUSANN .. . 

g tnh thm kedfibosu 
ki UFEjtaa if) Ual g 


Pnt h d chr 


M rtland b ig 
M tVb ter ofi n 
Gray t tat d 


Case VIII This last case is probablv the most 
coQtco erst 1 of all from every aspect cl mal sur 
gtcal patholog cal and follow up The patient a 
man in the fill es presented himself for e amination 
and the follow ng is a copy of our repo t based on 

serial roentgenography a roentgenogram of when is 
repr duced in Figure iiA This case was so contro- 

vers al that I am publ shi g tbe findings and d ag 
nos s of ou first repo t m full— verbatim 

0 th p»- 


O Dec mbc B 0 s tb 
t wall < tb t m ch 
h p ximal to tb pyl 
mt wh b bo t th d 


entg hndi g 




Di CM u F m t dy f these ro tg gram J 
th t oe 3 tlfedmin king po t d g 
tb p^ten 11 (th t m h altb 
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between; a ample ulcer and an ulcerating new grow tb About 
silty per cent of these cases are new growth and the findings in 
the two hour examination somewhat indicate the fact that this is 
an ulcer in a new growth I believe that we should re-examine 
this case m about a n eeix to determine if possible the exact char- 
acter of this lesion 

The attending surgeon, Dr Andrews, who referred 
the case to me was taken seriously ill before the pa- 
tient returned to him after having the x-ray exami- 
natiDw and he did not leave his work in charge of 
anyone Thus the patient did not receive this report 
or learn of its contents 

More than a year later, on February 8, 1926, the 
patient returned directly to me and inquired con- 
cerning what we had found the year previous I was 
surprised and shocked to know he had not received 
our original report and immediately made another 
examination and the following is a report of our 
findings 

Roentgen findings \ serial etaminatioa made of tlie gastro- 
mtestmal tract immediatelj after the ingestion of a banum meal 
shows the size, shape, and position of the stomach and the pas- 
sage of the barium through the tract 
Stomach IS hypertomc* Peristalsis three c>cle type equal on 
greater and lesser curvatures except at the extreme p>lonc end of 
the leaser curvature Systole and diastole Shown fair]> dis 
tinctly Pars pylonca Fails to expand and contract m a normal 
manner, particularly on the lesser curvature, close to the sphinc 
l^r Cap Somewhat deformed rather larger than normal 
Duodenum Jejunum and Ileum Shown distinctly At the two 
hour period the stomach is about half empty and the head of the 
column IS in the terminal ileum 

From a study of these roentgenograms I believe 
that one is iu»tided in making a positi\ e diagnosis of a pathologi 
cal l^ion m> olving the extreme pjlonc end of the lesser curvature 
of the stomach In this region I believe the mucosa and the mus 
wlar coats are attached to each other m such a way as to inter 
lere wiUi the gastric penstalais and that the mucosa raises up 
u proximal to this area I believe that the pouch 

which I interpreted as a crater m the prev lous films is due to this 
hxation between the muscular and mucosal coats 

There is a bare possibility that this area may be 
malignant but I do not believe there is suflScient 
roentgenological evidence to justify one in making 
a diagnosis at the present time 
Dr Eugene Pool was consulted and when he saw 
the second series of films and read these two reports, 
he said, “Cole, can you say with certainty that this 
lesion IS not malignant?” My answer was in the 
negative His next remark was, “Then we will have 
to look tn and see I thought you maintained that 
x-ray examination you could determine 
whether a lesion was or was not malignant ” Shortly 
alter this the patient was operated on b> Dr Pool 
and as I entered the operating-room he introduced 
me to the visiting doctors as having been a great 
roentgenologist but that I must be getting senile be- 
cause I used to be willing to make a positive diag- 
m a* cancer, whereas, m this case, I was unwillmg 
tn h stage of the operation he was able 

observe and palpate a relatively large mass involv- 
iiifi stomach which he said was 

cancer, and wondered why there was 
y hesitancy on my part in considering it so I still 
It from a roentgenological standpoint 

as not typical of gastnc cancer Sections were 


prepared and were to be ready for study the follow- 
ing Friday morning I was there bright and early 
before the pathologist had studied them He then 
examined them carefully knowing that there was a 
controversy and made a negative diagnosis of can- 
cer saying that it was a ‘simple ulcer” Pool was 
asked to come down from the wards and go over the 
sections with us and he attempted to persuade the 
pathologist, but Dr Denton could not be budged m 
his opinion that it was a simple ulcer This was in 
the latter part of May and the following October 
when I again took up the study of the “Correlation 
of Pathology and Roentgenology” I went to the hos- 
pital to get the gross specimen for photography I 
then found that Dr Denton was no longer the 
pathologist at the institution and that the gross 
specimen could not be found, that a microscopic 
section could be found and the diagnosis, at least in 
the registry had been changed from “ulcer” to “sar- 
coma ” I then found that the pathologist had taken 
two microscopic sections, of which he gave me one 
(Fig iiB) which was the better of the two This 
section has been submitted to all twenty -four 
pathologists 

Some time after this when Pool more or less face- 
tiously joshed me about some other incident, I re- 
called this incident and he maintained that the 
records never had been changed as they appeared on 
the chart and that Ewing had seen the section and 
had called it "sarcoma ” At our co-ordinating con- 
ference Foot resented the insinuation and finally 
after a diligent search, found the block from which 
microscopic sections had been cut and had additional 
sections cut which we subsequently had stained 
with various stains but the diagnosis of the twenty- 
four pathologists was based on the same micro- 
scopic section that 1 originally obtained from Dr 
Denton 


XON IIAUONAVT 
Lacassagne ulcer 
MaSApa ulcer 
Jorstad, ulcer 
Sunani ulcer 
Martlaad ulcer 
Pappenheimer ulcer 
Robmsoa ulcer 
Stout, not simple ulcer 
Konzelroann chronic ulcer 
Klemperer pseudo leucemicor 
leucemia 

Aschner ulceration Ijinpho- 
matous lexica 
McWhorter inflammatory 
probably sj phihs 


ilAXlGNAVr 
Eumg caranoma 
Foot carcinoma 
Bertrand carcinoma 
Stewart, caranoma 
Gra> adenocaranoma 
Rhea, ulcer secondary ma- 
lignancy 

Pntchard, cancer on ulcer 
Broders sarcoma (lympho) 
Gescfaickter, sarcoma 
(lympho) 

Bell sarcoma (lympho) 
Mallory lymphoblastoma 
Parker, lymphoblastoma 


\ 0 \ itALIGNAVT 

LACASsxG'iE A mu/igKonf— ulcer simple Cnterta — ^Xot 

given 

AIassOV Non mUismint — ulcer Cnlen^i — Infiammatorj nod 
uie in the thickened submuco^a between the muides A few 
atypical cells but too poor fixation to say more 
JoHSZAD i\on maJisn<3ti(—ulcQt Benign Crj/r/ja—( \) Mar- 
gins of ulcer are dear cut (B) moderate hyperplasia, (C) dense 
round cell inifltration throughout the base of the ulcer 
SniASp ^on md*g«unt~-ulcer Benign Poorlv 

fixed and stained Poor section 
Mastiakd A'o» frolt^nart — ulcer Benign chronic. Cntena 
— Not given 
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L 

Mr 

H 

Mr 

G 

Mr 

W 

Mr 

R 

Mr 
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-32 


- -33 


1-23-12 



U k 1 

Mrs 

w 1 

Mr 

L 

Air 

G 

Mr 

T 

Air 

La\' 

Air 

AI 

Mr 

W 

M 



Pathological 

material 


Cap ulcer 


Ulcer 


Vnatomical specimen 


Gastric ulcer 


Gastritis 


Cancer 


^ Sects IV-V 





Anatomical 'specimen 


Cancer 


Clcer cap 


Hj-pertrophic ga»tnti» 


Gastric ulcer 


Cancer 


Gastric ulcer 


Cancer colon 

Cancer 

Cancer 


Gastric ulcer 


Cancer colon 
Cancer 


Cancer 
Gastritis 
Cancer 
Gastric ulcer 


Anatomical specimen 


Ulcer 



Ramsdall 


Bancroft 


Bancroft 


Bancroit 


Bancroft 


Bancroft 


Lowry 


Roberts 


Ka\e 


FalL 


Roberts 


Herman 


Bancroft 


Bancroft 


Bancroft 


Edgerton 


Erdmann 


Lowiy 


Berg 


Fifth Ave 


Univ of Minn 


Fifth A\e 
Fifth A\e 


Fifth \ve 


WTiite Plains 


Fifth Ave. 


Fifth A\e 


\ G H 


Harbor 


Fifth A%e 


Fifth \\e 


Fifth Ave 


Fifth Ave 


Lenox Hill 


Fifth Ave 


Fifth Ave 


BeeLman St 


Fifth Vve 


Fifth A\ e 


French 


French 


Umv of Mmn 


Umv of Mian 


Doctors 


French 


Filth Ave 


Asbur> Park 


Filth Ave 


Fifth Ave 


Fifth Av e. 
St Francia 


Beekman St 


Mt- Sinai 
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»dve 

Welle against malipancy , 
who consideied it malignant 

he carcmoma and am sarcoma « 

«S-»..iaT-„,Wt«e .»w li^rSmphohtLma "t 

““ "lu «it Co» -m™ two dassified it « malignant an 

‘ ^ •> ’* ihe clinical aspect of this P ^non one 
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•ii’ai'iK !■““ "'ll""" 


Ihe dinical aspect ol one 

seated himself lor an * j„st prior 

year before and then had prac 

lo the operation *“e la ^ having a clnn 
ucal signlhcarice The patient y 

eal history diagnoses one lor 

and two equivocal * W b h,„^ell 

and one agamst mali^aM> 1 , 

compelled to submit “ “J^tenume the 
arotomy in order rc^ > aaplotalory 

diagnosis At 'he “ indicatcii l« 

;S'ryt“Srfd^^hTth.t.he.cs..a 
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T\BLE m— SUilMARY OF CLINICAL, ROENTGENOLOGICAL, SURGICAL, AND PRBIARY 

PATHOLOGICAL DIAGNOSES 


Cose 

Clinical 

1 diagnosis 

\ ray diagnosis 

1 

Surgical findings 

1 

Primaxj pathological 
diagnosis 

Follow up 

Dr S,I 

1 Gall bladder 
disease 

Gastric carcinoma 

Dr Erdmann — p>loric 
induration 

Duodenal ulcer — no cancer 

1 

Died in 14 months 

M W , U 

Ulcer I 

Large ulcer— -probably 
malignant 

Dr BlanU — large ulcer | 

Sarcoma 1 

Mive and well after 
i2>ears 

G B.III 

Cancer 

Tumor mas* — probably , 
cancer 

Dr Kingsley Roberts — 
spherical tumor 

Atypical coranoma 

Alive and well after 
6 J ears 

Ifr C,W 

Ulcer 

Carcinoma 

Dr Bancroft— peculiar 
soft tumor 

Chronic ulcer 

Alive last we Lnew 
after 4 j ears 

iCr C V — same 
as 

Ulcer 

Carcinoma 

Dr Bancroft — peculiar 
soft tumor 

Chronic ulcer 

Alive last we Lnew 
after 4 years 

\ W,VI 

Ulcer 

Multiple ulcers j 

Ulcer 

Multiple ulcers 

Died after operatiou 

Mis D, VII 

Ulcer 

Unusual ulcer j 

Ulcer 

Ulcer 

! Died after operation 

P S.VGII 

£quiv oca] 

Probablj cancer — tqas | 

probably not cancer — 
1936 

Dr Pool— cancer 

Ulcer 3-IS-26 

Lj mphosarcoma 3-29-26 
(alter Einng had reported jt 
such) later Ewing called it 
carcinoma 

1 Alive and well and 
' free of gastric syznp- 
' toms after 7 years 
(Heart and hyper- 
tension) 


^ ^ tiic X ra> diagnosis was 5hoi\n to be wrong by the pfunai> pathological report, but was shown to be right by the vast majonti 

01 M^ological opinions or bj Father Tune 

la Cases II HI \ II and VIXI where the x ray report was equivocal and where one might hope and expect to depend on the pathological report 
lOT aid in the final diagnosis the combined evidence as derived from the primary pathological report, the overwhelming concensus of opinion of all 
■“4 pathologi ts or Father Time, still left the final diagnosis as equivocal aa the day the x ra> diagnoses were made 

m^t important 01 all There was an unanimity of clinical roentgenological, surgical and pathological opinion that this lesion was a 
simple uictf Yet this case is to be used for the foundation on which to build the unonhodca microscopic criUna of neoplasms which I hope will 
DC accepted for pubheaUan m this Journal 


ivas cancer and I believe the term “carci- 
noma” IV as used The primary pathological 
yardstick based on a paraffin prepared sec- 
tion mdicated that the surgical diagnosis was 
ivrong This time the £ght was between the 
surgeon and pathologist The “x-ray man” 
sat on the sidehne and cheered This report 
did not substantiate or disprove the roentgen 
diagnosis because we had an equivocal one 
each way and with the pathologists through- 
out the country equally divided, both as to 
roahgnancy and the type of lesion, the mam 
question w'hich Pool brought up — whether or 
oot I vvas becoming senile because of my 
unwiUmgness to make a positive or negative 
^^jSiwsis of malignancy — still remams un- 

I asked Ewing to sponsor this communica- 
wn, and m his characteristic “ to the point ” 
^ay, he said, “No, you can use my data but 
you have nothing to add to the diagnosis of 
cancer You are simply diagnosmg the pa- 
thologists ” - ^ o o S' 


IS not the mtent of this article to diag- 
ose the pathologists’ abihty On the con- 
to find a firm foundation 
which someone can build a microscopic 
agnosis of cancer out of stones that are 


acceptable to the majority of them The fact 
that I had nothing to add to the diagnosis is, 
so far as Ewing knew then, true, particularly 
as it concerns this article But this article does 
pave the way for one which does have some- 
thing to do with the microscopic diagnosis of 
gastnc lesions I hope there may be mterest 
enough in this article so that the second may 
be published at an early date 
Eleven of the pathologists who had seen 
these sections met at my office m May, 1933, 
for the purpose of reviewmg the sections and 
defendmg their diagnoses They even brought 
their own imcroscopes and discussed the great 
vanances m opmions Nearly 3 years later, 
after I had made a more intensive study of 
these 8 sections, a group of representative m- 
termsts and surgeons met on January 29, 
1936, to discuss the significance of the great 
divergence of pathological opinion as it ap- 
plied to the problems of gastnc cancer and 
ulcer such problems as the accuracy of diag- 
nosis, prognosis, indications for further exten- 
sive surgery, indications for radiotherapy, 
and particularly the consideration of the ac- 
curacy of the pathological report in deter- 
mimng whether some particular lesion m 
which a brilhant surgical or radiation cure vvas 
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curacy of statistics, especially if one bears in 
mind sections 2, 3, 6, and 8 Should Drs Blank, 
Roberts, Bancroft, and Pool receive credit 
for surgical cures on these cases^ I am not 
saying whether they should or should not, I 
am just asking the question Is the pathologi- 
cal yardstick a sufficiently accurate instru- 
ment with which to measure the errors in 
chnical, roentgenological, and surgical diag- 
noses’ fllay not the clinician, roentgenologist, 
or surgeon question the pathological diag- 
nosis when it IS definitely at variance with 
their findings’ 

Bearmg m mmd the findings herein re- 
ported, it IS doubtful if pathology can be used 
as such a yardstick In tliese S cases the pa- 
thologists found no clear cut hne between 
those which are malignant and^those which 
are not malignant Ervmg says there is no 
clear cut line between a lesion which is a can- 
cer and one wffiich is not a cancer One finds 
all gradations of change m the mucosa from 
atropic gastritis through hypertrophic gas- 
tntis, precarcinomatous changes, undifferen- 
tiated cells, up to the differentiated group of 
cancer cells in which there is little or no ques- 
tion as to the pathological diagnosis Ewing 
defends the term “precancerous” as one 
which is necessary to describe a certain condi- 
tion but he says that cases showing only pre- 
cancerous changes cannot be claimed as sur- 
gical cures 

NEW OBSERVATIONS AND CONSTRUCTIVE 
SUGGESTIONS 

Ewing says that the real pathological prob- 
lem is not whether a lesion is malignant or 
non-mahgnant but whether it is neoplastic or 
inflammatory He refers to this as a problem, 
something that should be solved Micro- 
scopic findings not observed or used as cn- 
ena by any of the pathologists m studymg 
^ight sections give ample material with 
which to solve this problem of the differen- 
lation of neoplastic and mflammatory lesions 

Ns IS particularly true when the findings 
are compared with the simple “garden vari- 
ety” of gastric ulcers 

ul which was considered a simple 

f "3 padiologists is one which 

uenly and violently attracted my atten- 


tion to this subject m the last week of Decem- 
ber, 1930, and even at that time I showed it 
to Ewing as an unusual case but it did not 
attract his attention Of the 23 pathologists 
w'ho saw this case Masson was the only one 
w'ho beheved it to be malignant and he con- 
sidered it a Imitis plastica Later Ewmg m 
reviewing this considered it possibly precan- 
cerous Everyone else considered it a simple 
gastnc ulcer 

After having mtensely studied the micro- 
scopic findings of the common garden variety 
of gastric ulcer, the moment I saw this section 
it wms evident to me that it was not a common 
garden variety and therefore even then we, my 
associates and myself, referred to it m our 
own conversation as the “hot-house variety” 
of ulcer in contradistinction to the “common 
garden variety” of ulcer with which we were 
familiar Wfhen I first saw this section I was 
completely at sea as to drawing conclusions 
from the findmgs observed in it, and made the 
following entry m my diary concerning it 

“Fnday, Jan 23, 1931 

Just received 48 etcellent sections of the three ul- 
cers of A W A brief look at these confirms my sus- 
picion of the gross specimen, viz , that this is not the 
garden variety of ulcer I fear these findings will 
completely disrupt the picture puzzle of gastric ul- 
cers which, up to the present, has progressed so 
favorably Each piece of the jig-saw interlocked 
accurately I can’t see hon these findings will fit into 
the picture of the thrombotic pathogenesis or e\ en 
of a lesion beginning w ith the outer coats and break- 
ing through Or, if the sections prove to be mahg- 
nant, the lesion is of such an infinitesimal size that it 
does not correspond with my previous conception of 
fair size area of malignancy that has ulcerated in its 
center My architect, Mr Bevm, said that some fa- 
mous architect had said that a problem should be 
converted into a feature Applied to this problem I 
certainly am wondering about converting these sec- 
tions of \ W into a feature ” 

It was not until I observed another similar 
lesion from which four or five sections were 
cut that I began to comprehend the signifi- 
cance of the findmgs observed m section No 
6 These two sections, Nos 4 and 5, from 
another lesion became the key that unlocked 
the problem of differentiation of neoplastic 
from mflammatory lesions and when the find- 
ings observed in these 2 cases are compared 
with those of 6 other sections, the problem of 
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the diversity of opinion in these 8 sections is 
greatly simplified 

Section No 4 has more than 50 points that 
differentiate it from the tmdmgs observed m 
the simple common garden ^anety of ulcer 
that IS there are 3 findings m this section 
that arc the direct antithesis of 35 findings 
observed m the common garden \aiicty of 
ulcer I bebevc that I am correct when I 
state that not 3 single one of the as entena 
was recorded m the reports of the entena of 
any one of the 34 pathologists Each one of 
these 35 entena is of such great significance 
that a definite conclusion can be drawn from 
It \Vhethcr such conclusions arc rational or 
irrational time onl> will tell I am hoping 
that this presentation will attract sufficient 


interest so that these 35 points of differentia 
Uon of new growing tissue (I shall a\oid tie 
term neoplastic) from inflamDiatory le^acs 
may be accept^ by this journal for early 
publication 
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F\ULEY, IVY THE PREVENIION 


OF POSTOPERAIR'E JEJUNrVL ULCERS in 


THE PREVENTION OF FOSTOPE^TlVyiyU^^^^^ ULCERS BY 
DIET AND FUND u SEC iUMi 

An' E\Pt.RiiiENT\i. Stod\ in Dogs 


G B !• \ULCV., M D , vnd A C IV 

Fn-ai tie Dcpi tnicnt et Phil olcil PharrtiCoIoE 

I X a preMous study (ii) the \alue of cer- 
tain medical procedures for the pre%cn- 
tion of jejunal ulcers in dogs operated 
upon by the ilann-Williainson technique was 
determined During the course of these 
studies our attention was attracted to the 
report of Connell (i, 2, 3), who suggested 
fundusectomy as a method for decreasing 
gastric secretion Having, previous to the 
report of Connell, performed subtotal gas- 
trectomy (4) in a senes ot dogs in which at 
least two- thirds of the stomach was removed 
and m which gastric acidity returned to nor- 
mal m from 3 to 5 months, w e thought tliat 
tundusectomy imght delay, but not prevent, 
the development of jejunal ulcer However, 
we have found that the adrmnistration ot a 
nutritious, easily digested diet plus fundusec- 
tomy has prevented jejunal ulcer from occur- 
rmg m all of 13 dogs, 6 of which have sur- 
vived more than 2 years after operation 
It should be pointed out that the expen- 
mental ulcer which occurs after the ilann- 
Williamson operation (gastrojejunostomy and 
dramage of bile and pancreatic juice mto the 
last 15 centimeters of the ileum) is believed to 
be quite analogous etiologically to postopera- 
tive jejunal ulcer m man In the course of our 
previous studies (ii), it was found that the 
majonty of these animals secrete a gastric 
juice of “normal” average acidity, but con- 
tmue to secrete m response to a meal for a 
longer period of time than normal animals, 
which confirmed the report of iIcCann Thus, 
we have m these animals a gastric juice of 
normal acidity commg mto contact with the 
more susceptible (more susceptible to acid 
irritation than the duodenal, ref 5) jejunal 
mucosa for a comparably longer period of 
time (due to retention, hypersecretion, or 
both) m addition to the fact that the neutral- 
ising and diluting action of pancreatic juice 
and bile is absent From our studies and those 


y, Pu D , M D , CuicvGO, Illinois 

,No tb'\cstcra Mcii cal School Chicaso 

of others (7, 8, 9, 1°). it would appear that 
acid irritation, ib the chiet factor in the etiology 
ot the ulcer Yet, we believe that nutritional 
and mechanical factors, particular!) the 
tormer, play an important adjuncUve role in 
the rate ot onset and of lethal hemorrhage or 
perforation The results that follow show 
clearly the role that nutrition plays 

ilETIlODS 

In any therapeutic study an adequate con- 
trol ‘^eries is essential for a trustworthy mter- 
prctation of the results In our previous 
therapeutic study (n) a senes of 42 control 
animals serv ed as a basis for the interpretation 
Ot the therapeutic results This control senes 
may also be used for this study Refernng to 
Figure i, curve A represents the survival- 
time curve for the 42 control dogs For exam- 
ple all had died with ulcer at 17 weeks, 50 per 
cent at ii weeks Curv'e B represents the 
time of diagnosis ot ulcer in 22 of the dogs, the 
diagnosis being made by observing the pr^- 
ence of “tarry stools” or gross blood m the 
gastnc contents 

In periorming the fundusectomy, a wedge- 
shaped portion of the fundus was removed by 
the incisions indicated in Figure 2 This re- 
sulted in the removal of at least tw'O-thirds 
and frequently three-fourths of the acid- 
secreting mucosa, the variation m the amount 
removed bemg due to differences m facility of 
exposure of the stomach The fundusectomy 
was performed 3 or 4 weeks prior to the Mann- 
Williamson operation 

Four groups of experiments w ere performed 
Group I In the first group fundusectomy w as 
performed and then the :Mann-\Vilhamson (7) 
operation, after which the animals were 
placed on the stock diet (ground parboiled 
meat, bread, and milk) plus raw pancreas (200 
grams daily) Group II These animals m 
Group I bemg deprived, for the larger part, of 
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Ihe results are shown 111 I iblt 11 I 
15 to be noted that no de ilhs \.ith uker oe- 
currwl prior to 10 weiLs In the 10 dogs sur- 
'iMngless ih in 17 weeks, whieli w is tlie in i' 1- 
loal burvieal time of the eontrol tings fl ig 1 , 
Curee 1 ), only 3 had an uleer In the 10 dogs 
surtmng longer than 17 weeks, all but i de- 
adoped an ulcer 'ihe incidenci of ulcer in 
the 20 dogs was 60 per cent, in the dogs sur- 
'iving 20 or more weeks it was 0° P'-*' 
thus, the special diet delajed the develop- 
ment of an uleer and the onset of lethal heinor- 


rb. i ;< .'.id pi rtnr ’ iioii In liiisregirei the dlt- 
iirt-dit 111 the '..eight loss betaieii tin Iif't 
and eund groups o! to anim ds each w e'pe- 
ei'lK sinling , , , 

IsfO 1*7 III I 'if p ^cC'ill 

itift In liu'e evperimeiits the luiidusectonn 
w Is ptrfunned, ilun a ivnnth l.iter the Mann- 
Wiihiin-on operition, alter which the .mim.il 
V as placed on the sjii,eial diLt 

In none tn the 13 uunials so treated did 
ulcir otcur, 7 survived longer than r vvir, 
and 0 more th.in 2 tears without tie v eloping 
ulevr Ihe 0 surviving longer thin 2 tears 
..ere in eveelleiu loiuliuon when chloro- 
lornietl 

Ihe iverige pre operative gistrie emptying 
linu to tile list meal was 3 hours and 30 
nnniites, i mtuith alter lunduseelumv it was 

3 hours and 13 minutes and 0 months alter 
the Mann-Wiihanison operUion 3 hours and 
30 minutes I lie pre-opcrativ 0 average g.is- 
inc emptying time for 0 dogs surviving lor 
2 > ears was 3 hours and 30 minutes, it 2 years 
alter operation the average empt>mg time was 

4 hours 

In the 6 tlogs surviving for 2 years, the aeid 
values of the gastric contents had returned to 
the normal range after 1 ve ir, which has been 
observed by others Ihe same was true at 2 
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T\BLE III — KntCl OF iUNDObLClOM\ 1‘LUS 
THE SPECIIL DIEl ON THl OCCURIiENCE OF 
JEJUN \L ULCER 


Pcs 

\o 

Duraliou 

after 

operation 

Presence 

of 

ulcer 

Weight 

Io»b 

per cent 

Keniarhb 

I 


None 

Gamed 

Pneumonia 

2 

S nLs 

None 

No change 

Ob iruclion 

3 

- \rs, 3 mo 

None 

Gaincii 

Chloroiormcd — condi 

Uon excellent 

4 

2 > r> I mo 

None 

1 

Gamed 

Chloroformed — condi 

Uon excellent 

5 

> Tb . mo 

None 

Gamed 

Cblorofomitd— condi 
tton excellent 

0 

3 JT5 t mo 

None j 

1 

Gamed 

Chloroformcd-<onih 
tion excellent 

7 

la wks 


33 

Cadicxia 

3 

1 >r 3 mo 

1 None 

No chantaC 

Pneumonia 

9 

' 2 i r 2 mo 


No change 

Chloroformed 

la 

wls 

j None 

20 

Not abccrtaiaablc 

11 

' 17 wLs 

None 

No chanj^c 

Pncunionu 

12 

WwU 

None 

30 

Gastro enlcrUi* ( ) 

13 


None 

No change 

Chloroformed at 2 >rb 


Another factor i\hich has been borne in mind 
in interpreting the foregoing results is the fac- 
tor of retention, which is beyond control in 
such studies Y’’et, it is clear that the acid 
factor IS operating over a longer period of time 
in the non-fundusectomized animals, if not in 
a greater quantity 

In this connection, attention should be 
called to the occasional occurrence of jejunal 
or marginal ulcer m a human patient with 
n rapid emptying stomach followmg gastro- 
jejunostomy or subtotal resection In most 
such patients gastric analysis shows either 
relatively little secretion of acid, or that it is 
diflicult to obtain From animal studies we 
know that distention of the intestine usually 
inhibits gastric secretion, but if the intestine 
“mpensated for or adapted itself to the 
iimibitory distention factor, the intestinal 
phase of gastric secretion may become evi- 
dent In such an instance no food being pres- 
ent m the stomach, uncombined acid or ‘ raw ” 
gastric juice will pass into jejunum to irritate 
It and predispose to ulcer 
At autopsy 5 of the 6 animals (no ulcer 
present) manifested to a more or less extent 
e peculiar tubular form of the pyloric an- 
Tum shown in Figure 4 The interpretation 


1 VBLE I\ — THE RESPONSE OF THE NORM VL, 
lUNDUSECrOMIZED (2 \R ) tND NON- 
rUNDUSECrOMIZED MANN-W ILLI VUSON (4 
MO ) DOO’S STOiLVCH TO HIST VMINE 


Operatnm 

No 


\cidit> 

Remarks 

c cm 

I hr 

Free 

, per cent 

Total 
per cent 

Normal 

X 

4 0 

0 iiS 

o>2oa 

No ulcer 

2 

O4 0 

0 21b 

, 0 04 


7 - 0 

0 137 

0 191 

1 4 

IS 0 

0 -ib 

j 0346 

\\erasc ] 

53 

o 170 

! 0 2aO 


1 unduscctomue'd 
Mann-W tlhamon 
operation 

I j 

0 

0 xtb 

j 0 13O 

No ulcer 

4 

iC 4 

0 iiS j 

1 0 JS 7 

3 

fej 0 

0 itb 

1 0 

V ■ 

77 3 

0 130 

1 0 32S 

5 

2<3 3 

0 082 


V\ crae,c 

SO 7 

0 1x4 

kuiiiri 


Non fundu-ectomizcd 
Mann \\ ilhamon 
operation 

I 

315 0 

0 273 

1 0 300 

Has ulcer 

3 

13(3 0 

0 .28 

0^0 i 

Has ulcer 

3 

Ua 0 

0 300 

0 410 

Has ulcer 

4 

107 0 

0 

0 

■0 

0319 

Has ulcer 

a 

77 0 

0 173 

OjOp 

Ulcer ques- 
tionable 

\\ erase 


132 0 

0 3 x 6 

0 3 a 0 ' 



of this finding is not clear In addition, 4 of 
the 6 animals show ed the presence of a choco- 
late brown pigmentation of the intestine in- 
volving the musculature, but not the mucosa 
The colon was likewise pigmented m 4 of the 
6 This was noted by Mami and Graham m 
their gastrectomized dogs, but we have never 
seen it m our gastrectomized animals The 
histology ol the phenomenon is being studied 
by Dr L B Arey 

Group IV The effect of ligating a portion of 
the blood supply of the stomach on the occur- 
rence of jejunal ulcer Since the secretion of 
any secretory organ is related to its blood sup- 
ply, we decided to try the effect of ligating 
some of the major vessels which supply the 
fundus of the stomach mstead of performmg 
a fundusectomy This procedure has the merit 
that it is a simple operation, but has the very 
definite disadvantage of being a less quanti- 
tative procedure 

In II animals the blood vessels showm m 
Figure 3 were ligated and a Alann-Wilhamson 
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operation per/onned the special diet dc 
scribed being fed The results arc shown m 
Tabic V The development of the ulcer was 
dcfimtely dela>ed m one (dog 7) and pre 
vented from developing for 18 months m s 
(dogs 1 1 and 4) In th^c 3 latter animals the 
stomach on being analyzed by a test meal and 
histamine reacted at 18 months just as if 
two thirds or three fourths of the fundus had 
been removed It is obvious from the results 
however that the procedure is not as uni 
forraly effective as fundusectomy as might 
hav e been predicted 

DISCUSSION 

The literature on the effect of subtotal fun 
dusectomy has been reviewed by Seely and 
Tollinger The results arc practically unani 
mous in showing that after 6 to 8 months the 
free and total acidity returns to almost nor 
mal average values This is to be anticipated 
m view of the remarkable property of the 
stomach to undergo dilation and hypertrophy 
so that as long as any acid forming cells arc 
left in place it is simply a matter of tune until 
normal aad values are observed 'iet the 
mere titration of the acidity of the gastnc 


TABLE V —EFFECT OF LIGATING GASTRIC 
BLOOD VESSELS PLUS THE SPECUL DIET OV 
THE OCCURRENCE OF JEJUNAL ILCER 



contents does not necessarily yield a correct 
picture of the acid that is available for irnUt 
mg the jejunum because the volume of aod 
secreted and the duration of lime over which 
It IS secreted or is passed into the jejunum 
must obviously be considered It is in these 
latter respects that our a year fundusecto- 
mized dogs with a Mann William on opera 
lion differed from the non fundusectomired 
It IS chiefly this reduction m quantity and 
particularly m the duration of contact of 
s cretion with the jejunum plus the easily 
assimilable diet which explains the failure of 
our fundusectomizcd animals to develop ulcer 
even after 2 years Indeed it appears that no 
other reasonable explanation is possible 
Of course it is possible that our animals 
may have developed ulcer at 2^2 or 3 years 
If their gastric response should have returned 
to that of non fundusectomizcd animals or if 
they should have started to lose weight they 
would ccrtamly m our experience based on 
about 170 such animals develop ulcer Aswe 
have pointed out elsewhere totally gastrecto- 
mized dogs pigs rats or monkeys (we have 
now had experience with at least yogastrcc 
tonuzed animals living for i to 10 years) do 
not develop duodenal or jejunal ulcer al 
though some may suffer ups and downs m 
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ENDOMLXmL HISTOLOGl A\D PATHOLOGY AS REVEUEB B\ 
7 HI BIOPSY METHOD' «_ 


R.\LPH> CUIPBLLL.MD P\CS 
t-LMLR L.SE\R1NG1I\US M 

FiMO h I)«pai m I fOlnl c» <10 «c I u 

T he modern interpretation of the qdic 
changes in the entiomclrium dates from 
the work of Hitschmann and \dler m 
1908 Prior to that time the efforts of slu 
dents of the endometrium had gcneraHy been 
directed toward describing a single norm for 
the appearance of the endometrium betnecn 
the menstrual periods All deviations from 
that alleged norm were considered patho 
logical The classical discoveries of Ilitsch 
roann and \dlcr have been confirmcil and 
extended by numerous investigators Note 
worthy among recent discussions of the sub 
jeet are those b} bchroeder Novak(n) Her 
fell and Brodtrs and Bartcimez and Bcnslev 

h) 

Two recent advances however seem to us 
to call for a new description of the enUome 
tnal c> dc I he Grst of thc«e is the isolation 
of the hormones of the graaban follicle and 
corpus luteum and the demonstration that 
they are capable of reproducing all the phases 
of the normal menstrual cj cle cither in the 
castrated monkej (Hisaw) or in ihc castrated 
human female (Kaufmann Clauberg and 
Ncustaedlerl With these observations at 
hand we arc not forced to limit ovirsches to a 
morphological description of the changes lak 
ing place in the endometrium but ma> in 
terpret these changes in terms of ph>siologi 
cal precedes 

The second advance is the development of 
methods for obtaining biopsies from the en 
dometnum b> Klmgler and Burch Hoffmann 
Novak. Randall and others The older de 
scnptions of the endomctnal cjcle were based 
upon the study of tissue obtained by au 
tops> hjslerectomy or curettage Such 
material is subject to two disadvantages In 
the lirst place autopsy and hysterectomy 
specimens are hkely to be complicated with 
pathological changes In the second jrface 
only one autopsy or hysterectomy sptamen 
can be obtained from any patient and only a 
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Single curettage specimen can be obtained 
from any one cycle The invc tigator there 
fore was forced to arrange the various hi<lo- 
logica! pictures which he obtained into a con 
(inuous record simply upon the basis of their 
date in the menstrual cycle \Vbea one con 
siders the variability in the length of unous 
cydes even in the same woman thedifficul 
tics of this procedure become evident Mith 
the endometrial biopsy instrument however 
one may take numerous specimens at short 
intenals throughout the same cycle and ac 
cordingly may dcline the succession of events 
with a precision hitherto iropos ible The 
present article is based upon the study of 
specimens from more than dv e hundred endo 
metna! biopsies of which more than a hun 
dred were treated with various pecial stains 
chieffy the stains for mucin glycogen and the 
Golgi apparatus The biopsies were secured 
with the punch instrument designed by 
Burch 
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hollowing Hitschmann and Adler the ear 
her writers classified the stale of the endome 
Inum between the menses into the postmen 
strual mtcrv al and premenstrual phases 
This terminology persists even in the recent 
wntings of Novak The three fold division 
however does not correspond to our present 
knowledge of the functional stages of the en 
dometnum and the term resting stage 
which has been widely used as a synonym for 
interval is an unfortunate misnomer 
Present day writers accordingly haseteedea 
to divide the entire cycle into a stage of tis ue 
loss (csmpnsing the first r or 2 days of bleed 
ing) a stage of re epithehzation (the follow 
ing 2 days) a proliferative or preovulatory 
stage (lasting about 10 to ra days) and a 
secretory or postovulatory stage (lasting i 
to 14 days) The words proliferative and 
secretory are accurate descriptive terms 
and are highly satisfactory in describing the 
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' T IP « Sncciinen taken from tlie same patient as shown 
Tig I Endometrial biopsj specimen froni a nomnl g pictures, taken on the twenty third 

woman, taken on the ninth day of the cjck T he picture , same cvcle In this photomicrograph the 

IS tjpical of the early follicular phase X140 i„ips 1 effects are now well deieloped but are still fairly 

Fig 2 Specimen from the same patient as the evidenced by the presence in some places of 

tgurc, taken on the sixteenth day of the same cycle The y between the gland nuclei and the basement 

loUicular effect is fully developed Ovulation probably a Clear zo 
occurred at about this time X140 membrane 


normal cycle They are inadequate, however, 
for classifying the abnormal histological pic- 
tures which result from a deficiency or excess 
of follicular or corpus luteum hormone stimu- 
lation We have accordingly given up (though 
not without some reluctance) the morphologi- 
cal terminology, and prefer to classify the his- 
tological findings in the endometrium on the 
basis of the phase of endocrine activity which 
produces them Hence we shall use the ex- 
pressions “follicular phase” and “luteal 
phase” in place of “proliferative” and se- 
cretory ” 


ilENSTRUXTION XND RE-EPITHELIZ A.TION 

Women are wont to call any kind of vagi- 
nal bleeding “ menstruation ” Unfortunately, 
the term is also well established in medical 
nomenclature to designate two very different 
processes The first of these, the bleeding 
which follows the regression of a normal cor- 
pus luteum, must be considered the normal 
menstruation of the human female The 
second form of bleeding, which does not come 
from a luteal t3rpe of endometrium is often 
referred to as “anovulatory menstruation 


The two processes are very different both 
from a histological and from a physiological 
viewpoint, as will presently be pointed out 
Though it IS probably too late to change the 
established terminology, it is obvious that 
much confusion could be avoided if the term 
menstruation could be limited to the normal 
menstrual flow, and the term “ follicular 
bleedmg” could be applied to the bleeding 
which occurs without ovulation 

For our present detailed knowledge of the 
endometrial changes which occur during nor- 
mal menstruation we are largely indebted to 
Bartelmez (i) The premenstrual congestion 
and leucocytic infiltration are followed by 
extravasation of blood into the tissues The 
endometrial glands lose their secretion and 
collapse Bleeding by rhexis from both ar- 
teries and veins follows, with destruction of 
the capillary bed The tissue loss which re- 
sults, involving the compacta and most of 
the spongiosa, is characteristic of normal 
menstruation, or as Bartelmez terms it, “men- 
struation following pseudopregnancy ” Bar- 
telmez believes that the extravasation, de- 
struction of the capillary bed, and the leu- 
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coc> to«is are rc pon^ublc for the dismtegra 
tion and shedding of (issue Sections of the 
endometnum at the end of the period of tis 
sue loss hate all the appearance of sections 
{com a freshly curetted uterus 

The stage of tissue loss is brief lasiuig not 
more than i or a da) s Before it is completed 
re cpithclizalJOn has alrcad) been begun by 
growth of the epithelium from the remaining 
portions of the gtands \s HcrrcII and Broders 
point out mitotic figures are infrequent dur 
mg this stage of re epithelization liie process 
IS independent of endocrine control and will 
take place e\en if castration has been per 
formed immediately before menstruation \t 
the end of this stage microscopic seclioni re 
seal a thm endometnum uith infrequent 
small straight non secreting glands 

THE FOLLIClX^R (pROLIFEIUTIVE) PiUSE 

The next stage of endometrial actixit) is 
a response to the hormones secreted b> the 
new!) de\ eloping graahan follicle Its char 
acten tic feature is cellular proUferatton 
which IS mdicatid b\ the presence of numer 
ous mitotic tigurcs m Uic stroma and cs 


pcciall) m the glandular epithelium The 
endometnum increases in thickness and tas 
culant) and both stromal and glandular 
cells increase in sue Most of the nuclei in 
the glands remain m contact with the ba-'C cf 
the cells The Golp apparatus is seen as a 
conspicuous skem l)ing Letwten the nucleus 
and the luminal end of the cell No glvcogen 
or muan is present Mant of the cpilhilial 
cells are ciliated The lumens of the glands 
arc round and regular The thm albuminous 
secretion which is present seems simfly to 
ooze from the cells Lari) m the follicular 
phase the stroma or interstitial tissue is vei) 
loose and is suggcstixe of embr)on3l con 
nective tissue Later the stroma is observed 

to become progressive!) more dense and less 
fibnilar Toward the end of the follicular 
phase the proliferation becomes much dower 
mitotic figures are fewer and tfic glands pre 
sent a somewhat wav) form upon 
dmal section but art never definitel) coiled 

THE LUTEVL (srCRETORy) I HA E 
\tr) lOon after ovulation the hormone of 
the corpus lutcum (progestin corponn or 
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>ear; oW endometrium from a uoman 36 

^hich as taken ^roni menorrhagia This specimen 
ou» 30 ^ shoa. nn i"® the t,, enty-third day of cont.nu- 
cheese” picture classical “Swiss 

'ection shown in is essentially the same as the 

“g "ith amenorrhea ‘’^ure from a patient suffer- 

g Endometrium from a 16 year old girl suffering 

manifest its influence 
temtic l® ""Idometrium The first charac- 
nuclei fm is the elevation of the 

lar n hT of the glandu- 

a consnie P'^^'^’^cing with ordinary stains 
which similar to that 

Ponn off ^ observed as an early cor- 

specifir monkey This stnkmg and 

PUS lilt ^ *^he other features of cor- 

the plnn!i*^ activity, begins at the necks of 
Portmi f fu proceeds toward the deeper 
fundir P ^‘^^^ctrium, but leaves the 
fected glands practically unaf- 

zone” 1= stains show that the “clear 

^ave pushed'thT^^ glycogen which 

of thp rri nuclei up toward the lumens 
luteal nh Other features of the early 

I'or of m t^t ^ rapid reduction in the num- 
pronoun °^*‘^,^§'^Fes, and an enlargement and 

'»CS '13"°” 

epithplifJ^'^^n^^ masses remain basal in the 

then beain'^f^^ ^ 

the celk rmgrate to the luminal ends of 
Ren special stains then show the glyco- 
oxtendin^^^ club-like protrusions of the cells 
dinarv r ^ lumens of the glands Or- 

y outine staining methods, in which the 



from inenorrhagia The specimen was taken dunng the 
thirty-fifth day of flow We ha\ e found this typical Sw iss 
cheese endometrium rather infrequently among our cases 
of endocrine menorrhagia Such an endometnum is fre- 
quently referred to as “hyperplastic” though the cells 
lining the retention cysts are actually atrophic Xs7 

Fig 9 Specimen of endometrium from a 20 year old 
girl following 3 months of amenorrhea X57 

glycogen is dissolved out of the tissue, give 
the impression of a fraying of the lu min al 
ends of the cells The glycogen is gradually 
secreted into the endometrial glands Alucm 
makes its appearance later than glycogen 
The substance which takes the specific mucin 
stains is found only in the lumen of the gland 
and never in secretory cells Fat globules do 
not normally occur in the cells or their secre 
tion During the period of active secretion 
the Golgi skeins become somewhat larger and 
coarser, but do not change markedly in struc- 
ture or position 

The cytological changes which we have de- 
scribed result in a conspicuous alteration m 
the structure of the endometrium Though 
the whole endometrium becomes thicker dur- 
ing the period of luteal activity, the thicken- 

increase in 

the size of the glands which results from en- 
^ the secreting ceUs and dilatation 
of the glands with secretion In consequence 
the glands become coiled and tortuous The 
enlargement of secretory cells and resultant 
crowding IS responsible for tuft-like nrotrn 
sions of the cells into the gland lumen Se’ 
lumen of such a gland exhibits on longitudmd 
section a typical “saw tooth” appea?ance 



Coiling of the glands is mo t noticeable m most of their glj cogen and appear slininken 
the middle la>crs of the endometnum Here The lumens oi the glands become even more 
their tortuosit) becomes so great that the ragged m outline The endometrial artenolcs 
stroma cells are crowded out and are forced assume a derinitel) piral shape The stroma 
up toward the surface of the endometrium cells of the compacta which have been grad 
This procc s divides the endometnum mio uall> increasing in size now bicome dennitelj 
three distinct zones The supcrlioal zone edematous The stroma cells have b) thi 
(zona compacta) is composed of rclalivcl> lime cntinlj lo t their hbnllar character and 
straight glands separated b> masses of stroma their jxiljgonal cell walls ma> now be den 
cells 1 hi middle zone (zona «;pongio a) is mtelj seen The interstitial tis ue at this 
composed of manv coUtd glands with hardl> stage sometimes receives the desifmation 
any interstitial cells between Ihc deepest decidua men trualis Ibis term is unfor 
lajcr of the endometnum (zona basalts) as tunate because the presence of glvco m m 
has been mentioned is onlv sligbtiv affected the stroma cells which is the characten tic 
b} the cjclic changes feature ol true decidua is not observed 

The endometrium m the stage of fuU\ de Iinall> congestion and leucocj tic mtJtration 
iclopcd luteal act! ttv is frcqucntlv diagnosed herald the next menstrual penod 


as endometrial Inperplasia or e'en more 
unfortunately h^pcrplaslu ciidomelntis II 
should hardly be ncccssarv to point out that 
these terms are absolutely unjustified for tl has 
been ainph demonstrated rer since (be aork of 
lltlschinann and idler that this hislidogtcal 
picture IS not pathological but is a phase of the 
normal endometrial c\de 

Late in the luteal phase further changes 
occur The columnar cells which line the 
endometnal glands have now di charged 


THE FITNCTIONAL PVniOLOGV OF THE 
ENDOMETSItil 

The endometrial biops> punch is obvnouslv 
liable to miss a small area of caremoroa if 
such be present in the uterus Biopsy should 
nrer le accepted as a substitute for curettage 
ftc« a HCo^fuiiii IS suspected On the other 
hand the minimal disturbance to the patient 
occa loned bj the taking of an endometnal 
biopsy and the possibility of obtaining sev 
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‘-iitlonKlrul siKcimeiis during a '•ingle 
) t, nuke this a xerj useful procedure in 
ouermimng xshat endocrine disturbanee, if 
ot such a condition as 
norrhea menorrhagia, or sterilitx 

nt,n of hiiuil Junction ' Matu- 

nfr,." °* ^ tollicle and ovulation are 

antecedents to the formation of a 
lut “T’ns luteum Accordingl} , though 
bethsturbed while follicular 
normal, follicular tunction can 
lennn ^'^■'dered without gravely intcr- 
thc ® ' ovulation and luteinization In 

m\f>rt simphcitj, therctore, we shall 

first ti, e °o'oal order, and shall describe 
afteru ^ I normalities of luteal function and 
funetK^n abnormalities of follicular 

disorders of the corpus 
luteit!^ described (i) failure of 

action excessively prolonged luteal 
(iucin abnormal secretion pro- 

endnr? f called “mixed picture” m the 
comii Failure ot ovulation and of 

comm^ formation is by all odds the 

o^ost important of these con- 
of |.jj easily diagnosed by the absence 

exDerf endometrium before an 

eel bleeding, this luteal reaction should 


1 If, ij Lndointtnum 111 luUal phase, stained to show 
Col„i apiiantus X 6 oo 

occur 4 weeks following the onset of the pre- 
vious menstrual period Excessivel}' pro- 
longed luteal secretion is theoretically possible 
with such conditions as corpus luteum cjsts 
Herrell and Broders have made the diagnosis 
of prolonged corpus luteum activity but their 
evidenee is not conclusive We have not been 
coni routed witli this condition As far as we 
can judge Irom our observations, the part of 
the c>cle with variable duration appears to 
be the follicular phase Once a corpus luteum 
has formed it appears to run its course with 
great uniformity and to regress after not 
more than fourteen dajs, precipitating the 
next menstrual flow Regarding the so called 
“mixed picture,” we are also inclined to be 
skeptical A biopsy taken early m the luteal 
phase may show manifestations of luteal ac- 
tivity near the necks of the glands, and deeper 
in the endometrium show only glands tvDical 
of the follicular phase, but this is a noS 
phenomenon Corpus luteum formation ap- 
pears to us to be a very constant “all-or- 
none” reaction, and in case a corpus luteum 
is formed, it is apparently able almost m- 
variably to override the effects of the estro- 
genic hormone which is normally secreted at 
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the lame time The question of a mixed pic 
turc has ansen onl> a few times in over 6\e 
hundred biopsies and ne have never made 
the diagnosis without grave doubts 
Q ibuonnahiies of follicular functions In 
cases in which there is a failure of corpus lu 
teum formation a vanet)' of disorders of fol 
licular secretion ma> also be manifested in 
the endometrium The simplest ease is that 
of castration In this condition the endome 
trium IS scant> the stroma very dense and 
the glands small and infrequent Mitotic fig 
ures are absent The cells lining the glands 
are crowded together in such a way that the 
nuclei appear verj narrow and spindle shaped 
instead of ovoid Besides the cases of abso 
lute castration one finds numerous cases of 
amenorrhea in which the level of follicular 
activity IS reduced almost to the castrated 
type In this group are included many cases 
of menopause and premature menopause 
When follicular activitj is not complcldy 
absent the endometrium is slightly thicker 
and the glands appear somewhat more nu 
merous The glands may be somewhat di 
lated and retention c> sts may ev cn be present 
In contrast to this well defined group in 
eluding castration and inactivity approach 


ing the castraud state we are confronted 
with a large number of cases of amenorrhea 
recurrent follicular bleeding and menorrhagia 
in which the endometrial histology closely 
resembles that of the fully developed folhcu 
lar phase The three conditions cannot be 
distinguished from one another by any dif 
ference m their endometnal histology In the 
ca<« of recurrent follicular bleeding and men 
orrhagta it is interesting to observe that in 
contrast to normal menstruation bleedm 
occurs from a follicular tyTX of endometrium 
and alw occurs without lo s of tissue Even 
the bleeding points generally cannot be made 
out Recurrent follicular bleeding often « 
closely simulates normal menstruation that 
it can be distinguished only by a histological 
examination of the endometrium In the e 
three clinical conditions the endometnum 
may differ from that of the normal follicular 
phase in three respects the glands are often 
more irregular than normal the lining cells 
may be pseudostratified and more or less 
dilatation of the glands is usually present 
Dilatation of the tndometnal glands is fairly 
reliable evidence that prolonged follicular 
stimulation has taken place wnthout the in 
tcrruption of luteal activity and normal men 
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struation The glandular dilatation may be 
found in all degrees up to the typical “ Swiss 
cheese” endometrium We have found the 
full} developed Swiss cheese picture rather 
rarely, and in our material it has been no 
more characteristic of menorrhagia than of 
amenorrhea 

The fact that amenorrhea, cyclic follicular 
bleeding, and menorrhagia of the endocrine 
type may be mdistmguishable on the basis of 
endometrial histology is worthy of repetition 
The endometrial biopsy is evidently not yet 
an adequate substitute for a good clinical 
history 

SUMMARY 

It IS the purpose of this paper to point out 
the characteristic manifestations produced m 
the endometrium by the follicular and corpus 
luteum hormones, and to recommend the ex- 
amination ot the endometnal histology by the 
biopsy method as a control for endoerme diag- 
nosis and therapy Up to the present time the 
physiological changes of the normal endome- 
trium liaoe not been sufficiently appreciated by 
the clinician or even by the clinical pathologist 
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\CIjTL subdural HEMATOMV UVD ACUTE EPIDURAL 
HEMORRHAGE' 

A SiXD\ OF Se\ent\ tuo C\ses or Ueu^toua and Seventeen Cases of IlEiioEWucc 
>OSTEK KFNNLDV il D and HEK\|\N UORTIS MD \eh \os». \e« \o k 

Acute Sludiral Hematoma 


W E here present 72 cases of acute 
subdural hematoma diagno etl at 
either operation or postmortem 
examination from 4 hours to 21 di3s after 
head injuij Cases of head injurj dating 
back longer than j weeks were excluded 
\ irchow described this condition in 1857 
Me pointed out that m the insane in the 
chronic alcoholic and in the luetic there 
Occurred a subdural inflammatorj process 
which he termed pachj meningitis heinor 
rhagica interna Since that time much has 
been learned 

Trauma is the most frequent cause of sub 
dural hematoma usually mild in chronic cases 
with the development of signs or s>mpioms 
months or 3 ears later In the acute 
hematoma the t3pc under discussion bon 
cter the injury is usuall> although not 
ncccssaril) severe and the underljing brain 
almost netcr escapes damage In the acute 
period unconsciousness and a blood} spmal 
lluid arc usuall3 present WTiile trauma is 
the mo t frequent cause there is no doubt 
that alcoholism s>'phi]is various abnormal 
conditions of the blood and b’ood forming 
organs (anemia Icuccmia scurvj avitamino 
Sis) and bram tumors which interfere with the 
dural Ncnous drainage arc prcdi posing fac 
tors to such an accident In children birth 
trauma svphilis malnutrition scun} and 
ibc arule cxanlbcinas ba-vc aW been desmbtd 
as prcdi pising factors Studdiford has re 
centi) pointed out that subdural hematomas 
arc most likel> to occur in newborn infants 
obstclncall} ill bom 

In describing his four cases of chronic 
subdural hematoma Trotter pointed out 
that th se lesions usuall> follow a slight 
trauma which is rccci\cd in the antcropo 
tenor tiiamctcr and that the blood wliidlj 
enters tht ubdural pace is dut to the nip 

Inra Sc lul I|c(m me ^hllnrwll 


turc of a cerebral vein as it bndges that 
pace eii route to the longitudinal or JaliraJ 
sinuses The Lnder)3ing bram is usually 
undamageti On]3 rarely is (here an asso- 
ciated fracture of the skull The acute 
subdural hematomas on the other hand 
(Aatice Apfelbach Lear}) are more often 
though rare!} associated with sYull fracture 
(usually lateral or posterior) and almost 
inAanabl} associated with an undcrijm 
brain laceration and rupture of a cerebral 
cortical vein Subdural hematomas nia3 also 
result from a tear in one of the dural muses 
Theseocfur usual!} with fractures or penctrat 
ing wounds Occasiomll} subdural bkeding 
follows an epidural hemorrhage m which the 
dura has been lacerated md epidural blood 
enters the subdural pace Rarcl> lhisl}peof 
hemorrhage ma} occur without trauma IW 
pem basrercniJ} rfportcdsuchacasemwhich 
a cerebral aneunsm ruptured at the point 
where Iht internal carotid passes through the 
subdural into the subarachnoid Apace to con 
tinue as the left middle cerebral arttr) 

Once blood enters the subdural Apace ho* 
tver Its further cour c is the same whatcvir 
the ongmal ctiologv may be The acute hima 
tomos manifest themselves clinical)} ataimio' 
earlier date because there is so much as.-® 
dated brain damage These Ic ions H start s 
a collection of blood and cerebrospinal fluid 
caughl m a Apace fiam v.bvcb Iwvk ab-orpUon 
occurs The attempt which thcbodyirakuw 
organize and remote this clot is the wotk ot 
the dura Within several hour after the re 

ctiptof themjuf} thcfibrovascularla}(.rwhiw 

eventual]} envelops the blood has alrcao) 
begun to form It is usual!} fairl) compete 
m a matter of two to three weeks S haswen 
said b} "Merntt and Munro this adnwvturc 
mav become either a comjflctc!} «obd clot or a 
collection of ccrcbro pinal fluid with high pro 

ul NtwVml ntJ hemrcluifora Amnw 
N«* J etr } nt jt 
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tern content They point out that those inter- 
mediate clots possessing any especial degree of 
fluidity are probablj e\panchng lesions That 
they do increase in volume is evident from 
their clinical course The following factors 
may contribute 

I Gardner has show n that the clot having 
been formed and the membrane organized, 
that portion of the membrane adjacent to the 
arachnoid may act as a semi-permeable mem- 
brane through which tlie cerebrospinal fluid 
passes into the subdural space This is an 
attempt to equalize the differential osmotic 
tension betw'een the fluid in the subaraclmoid 


space and the highly concentrated protein 
fluid (blood) in the subdural space 
2 Putnam, Zollinger, and Gross have shown 
mat there occurs a gradual disintegra- 
lon of the encysted red blood cells wuth the 
resultant hberation of hemoglobin trom the 
ee stroma and its reduction to smaller pro- 
mn aggregates This produces a higher 
e ective osmotic pressure They bebeve that 
e substance added to the hematoma to 
crease its volume must come, at least m 
bhe plasma of the circulating blood 
nf dilated capillaries in the outer wall 
the hematoma sac usually he close to the 
men of the cyst An exchange of fluids 
c iieen the two is therefore probable 

P-tipture of the dilated capillanes seen 
e outer wall of the hematoma sac adds 
blood to Its contents 

4 Repeated bleeding may come from 
0 original source of hemorrhage 
on P^r^^able that in most cases more than 
colL Crists One type of subdural fluid 
Naff warrants comment In 1924 
described abnormal collections of 
folln dhid in the subdural space 

hvd l-^^uma under the name of subdural 
iiorm°T^ Ho pointed out that since no 
dural^ *'°*'^oction existed between the sub- 
sarv ®obarachnoid spaces it was neces- 
the t ° a tear in the arachnoid at 

fltnj trauma allowing cerebrospinal 

““'d to enter the subdural space 


diagnosis 

Subdural hematomas follow about 9 to 
per cent of all severe head injuries These 
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figures are appalling w'hen w'e realize how' sel- 
dom this condition is diagnosed clinically 
The diagnosis of the chronic type of subdural 
hematoma has been discussed often and its 
difficulties stated It is usually contused with 
brain tumor, post-traumatic neurosis, lues, or 
vascular accident, and is otten disclosed only 
at operation or at the autopsy table Dyke 
has recently described in one case what he con- 
siders to be a typical encephalographic sign of 
chronic subdural hematoma He w'as able to 
demonstrate a collection of air in the subdural 
space wduch appeared to be surroundmg a mass 
and w'as able to make a diagnosis of subdural 
hematoma prior to operation His case is, how- 
ever, very unusual and ot uncertain practical 
importance, since air injected by the lumbar 
route does not usually enter the subdural 
space unless an abnormal communication 
with the subarachnoid space exists In addi- 
tion, this procedure is of value only m the 
chronic hematoma The “acute” subdural 
hematoma patients are much too ill to permit 
of such a diagnostic procedure In infants 
the condition is usually mistaken for hydro- 
cephalus, birth injury, brain tumor, or some 
congenital abnormality Suspicion should 
be aroused by any infant mth progressive 
enlargement of the head, changes in the optic 
fundus and signs of bram mvolvement (usu- 
ally convulsions or hemiparesis) The diagno- 
sis may be confirmed by puncturing the fon- 
tanel Bloody fluid will be obtained as soon as 
the membranous fontanel is pierced 
The diagnosis of “acute” subdural hema- 
toma is equally difficult Those patients who 
are admitted to the hospital ivith a head 
trauma are immediately put on a dehydration 
regimen The follownng are especially signifi- 
cant (i) The development of focal signs usu- 
ally of a hemiparetic nature or the progression 
of those focal signs which may already exist at 
the time of admission, (2) “m and out” con- 
sciousness or progressive stupor, (3) a pulse 
rate below 60, (4) the sign of the dilated pupil 
has been in our experience a very valuable 
localizing sign In the event of operation, the 
first trephine openmg should ahvays be on 
the side of the dilated pupil 
The spinal fluid in these cases on adimssion 
is usually bloody although it may be xantho- 
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chromic or e\cn clear Uliile of no \alue ui 
making thedefinitediagnosisof subdural hema 
toma lumbar puncture should be perfonned 
m these cases because the tj-jic of ^mal fluid 
indicates roughlj the prognosis of any gi\en 
case of head trauma In addition the vnth 
dranal of spinal fluid by lumbar puncture 
allows an equal amount of blood to enter the 
cranial cavity and thereby help m the repair 
of injured brain tissue This fundamental con 
cept of brain surgery was introduced by Dr 
Temple Fay and is probably the most impor 
tant factor in keeping his mortality rate for 
head injury so low 

THERAPY 

All patients with head trauma routinely re 
cei\e the followong treatment until such time 
as It IS to be dcaded that operative mterven 
tion be advisable 

I Shock if present is treated with intravc 
nous injections of hypertonic glucose solution 
(from 100 to 150 cubic centimeters of 50 
per cent sterile dextrose) Morphine is 
denied and instead one of the barbital de 
nvatives is used 

a Lumbar puncture is performed 

3 Hypertonic dextrose solution is ad 
ministered repeatedly by vcm for brain 
dehydration (too cubic centimeters of 50 
per cent stcnlc dextrose three times daily) 
Evidence has recently been advanced to indi 
catc sucrose a disac^ande is a superior dc 
hydrating agent it is not stored but is entirely 
chminatiid by the kidneys We are expen 
mentmg w ith this drug at the present tunc 

4 Cafleine sodiobcnxoate is given by 
hypodermic injection (7^ grams cvciy 4 
hours) 

j By means of rectal drip from 90 to 120 
cubic centimeters of 73 per cent dextrose solu 
tion is gtv en ev cry 4 hours 

6 The head of the bed is elevated 15 
to 43 degrees 

In discussing the further therapy of sub 
dural hematoma it must be emphasized that 
the only method for the removal 0/ blood in 
the subdural space is its surgical cvacuatioD 
It possesses practically no capacity to nd itself 
of any quantity of entrapped blood The 
operativ e approach to these lesions utilizes one 


of three methods (i) the osteoplastic flip 
(2) the subtemporal decompression witib 
assoaated clot removal and (3) the bilateral 
trephme exploration Wc greatly prefer the 
last method and use it in all our cases for the 
following reasons 

1 It saves time 

2 The operation IS done under local noio 
cam anesthesia and is much less shocking than 
eithcrof the other two methods Even though 
the clot be bilateral this procedure can be car 
ned out without damage to the patient 

3 If the dot IS too solid to be removed 
by suction (a rare occurrence in acule 
subdural hematoma) the trephine opening 
may be used as a point for the turning down 
of the bone flap 

4 As will be noted m the statistical study 
It IS often difficult to determine the side of the 
lesion or indeed the presence of a subdural 
hematoma Trephining allows us to expose 
the subdural space without undue shock to the 
patient In the event that these trephines re 
suit m a ncgativ c exploration these same open 
mgs may be used for vcntnculoeraphy 

It has been argued that the trephine 
approach to subdural hematoma results m an 
incomplete removal of the entrapped blood 
and that the blood remaining in the subdural 
space might act as the nucleus for the refer 
matJon of another dot Two cases which came 
to autopsy (from other causes) several 
months after the successful but non total 
removal of a hematoma through an cniargd 
trephine opening refute this argument In 
both instances there was no sign of any 
blood m the subdural space and no evidence 
of any membrane formation although at the 
lime of operation it was known that a smal 
amount of blood had been left in the sub lural 
space 

STATISTICAL SURVEY— StVEVTV TWO CVSFS 

Of the total number of cases nported 49 
patients vveri. seen bv members of the neuio 
logical service at Bellevue Ho pital with 4® 
accurately di3gno»cd In the pa^t year 27 pa 
tients came to our attention with accurate 
diagnoses m 24 cases Of the 23 other cases 
studied 4 were accuraldy hagnosed in man) 
the diagno is had not been suspected 
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There were 51 males and 2 1 females Si\ty- 
eight were white people and 4 were colored 
•li lo conlnbutory diseases, acute alcoholism 
compheated 40 of the 72 cases Other com- 
plicating factors were gcneralmed arterio- 
sderosis (5 cases), lues (2 cases), and r 
each ot epilepbv, prematurity, diabetes, preg- 
nancy, and heroin addiction 
Nahire of the trauma In every case in 
which a history could be elicited trauma was 
the precipitating factor The 13^)6 of trauma 
waned trom a fall during an alcoholic bout to 
a kick by a horse In every instance the in- 
jury was severe 

The tunc uilereal between trauma and symp- 
toms could be judged accurately in only' 36 
cases, in the others, patients were cither in 
coma at the tmie ot admission or died follow'- 
ing operative intervention without an ade- 
quate history bemg obtained In 29 there was 
an immediate loss of consciousness follownng 
the trauma, m the others, the time interval 
vaned between several mmutes and 1 5 days 
The initial period of unconsciousness varied 
from “a lew seconds” to 24 hours Those pa- 
tients with an initial period of prolonged 
unconsciousness w'ere much less likely' to sur- 
'U'e In 65 of the cases reported there was an 
i^ediate loss ot consciousness at the time of 
he accident To what extent alcoholism con- 
nbuted cannot be stated w'lth certainty' 

The lucid interval vaned anywvhere from 3 
ours to 21 days Only 3 of our cases had a 
ucid mterval of over 15 days It can thus be 
seen that we are dealing with an acute process 
As to oomiting, 37 of the 72 patients vomited 
u some tune dunng their hospital stay 
specific notes regarding headache were made 
'u 41 cases It was present in 36 
run patients had generalized convulsions 
under observation, 4 being of Jacksonian type 
a however, proved of no diagnostic 

siV occasions the lesion was on the 

^ c contralateral to the convulsion and on 
^0 occasions it was on the same side 
^ 25 cases patients bled from nose or ears 
n t evidences of head trauma were 

harf*^ cases Ten other cases 

signs of trauma elsewhere on the body 
. u 40 patients incontinence of urine or 
‘sees was noted 


TABLE I — VGE INCIDENCE 


AoV. in>cat^ 

Cases 

0 to 9 

2 

lO to ig 

3 

20 to 2g 

II 

30 to 39 

40 to 49 

17 

16 

50 to 59 

15 

00 to 09 

4 

70 to 79 

4 

folxl 

72 


Pupils In 42 ot the 72 cases the pupils 
were unequal, in 30, the lesion was found on 
the side of the dilated pupil, in 12, on the side 
opposite the dilated pupd, in the 30 addi- 
tional cases the pupils were equal at all times 
Papilledema The fundi were examined in 
54 cases Tw'enty had papilledema, ii had 
engorgement of the fundal veins, m 23 cases 
the fundi w'ere normal 

Cranial nerve palsies In the 50 cases of 
hemiparesis the lower facial was involved 
on that side In addition there were 7 cases 
of third nerve paralysis and 2 of suxth nerve 
paralysis, otherwise the cranial nerves escaped 
injury However, there are many difficulties 
associated with testing the cranial nerves of 
patients w'lth head trauma, and the records 
must be examined critically 
Motor weakness Fifty patients showed lo- 
calizing signs in the nature of a hemiparesis 
or a hemiplegia m 20, the lesion was found 
on the side opposite this motor weakness, m 
20 others, on the same side, and in 10, opera- 
tion or postmortem examination revealed 
bilateral subdural hematomas Fourteen pa- 
tients showed generalized flaccidity, 4, gen- 
eralized spasticity, and only 4 patients 
showed no evidence of paresis or paralysis 
These statistics indicate that at operation 
one should first trephine on the side of the 
dilated pupil smee this is almost three times 
as accurate a localizing sign as the sidedness 
of the paralysis which is indeed of but 
doubtful assistance However, no sign is 
unfailing and bilateral trephine is always 
needed Ten cases had a dilated pupil and 
motor weakness on the opposite side The 
lesion was found on the side of the dilated 
pupil in 7 cases 

Sensory examination was found to be of no 
aid m the diagnosis of subdural hematoma, 
and for that reason is not mcluded here 
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Forty Uo of the patients had a stij neck 
at some time during their stay in the hospital 
The earlier the patient was seen the more 
frequentl> was it possible to elicit this ci gn 
It was alwajs associated with blood in the 
spinal fluid 

The deep reflexes were of no help m 
arriving at a diagnosis 
The superScid reflexes showed 


( ) Abdomu Is 

Bilat rally bs t 
Abse t 0 on 
Bilat rally p 

( } BabmsU 
Sdaleral 
U il ter 1 
Nosgn 


de 


When the Babmski sign was bilateral it 
was usually more marked on the side of the 
motor weakness 

stale on admission Comatose pa 
ticnts 46 stuporous zs confused 5 drowsy 
4 clear 5 Practically all of the patients 
showed the typical lapsing 10 and out of 
coma 

I phasic studies were made m 44 eases 
6 had aphasia 3 in con>unction with 
right sided hematomas (i of these had a 
laceration of the left temporal lobe) and 3 m 
conjunction with left sided lesions 


LABORATORY FINDLNCS 


The ^hite blood count varied from 4000 
wnth 34 per cent poljmorpbonuclcars to 
23 cx>o wnth 85 per cent polymorphonudears 
All but 3 cases showed a polynucleosis and a 
leucocytosis 

The spinal fluid examination showed 


t L tJ U d 


The manomtlric pressure readings \aned 
from 40 to 650 millimeters of water la 
most patients the spinal fluid pressure «as 
normal 

In three instances a positn t blood 11 asscr 
matin was obtamed and in one of these the 
spinal fluid IVasscrmann reaction was poq 
tive We believe lues to be an inconsiderable 
factor in producing this lesion 
As to blood pressure 20 patients had c\i 
dences of hypertension during their ho pital 
stay of this number 12 died and of the 8 
remaining 4 showed a postoperative rctuca 
of their blood pressure to normal levels 
The pre operative pulse rate varied from 42 
to 160 In 36 cases there was a drop of the 
pulse rate to below 60 at some time prior to 
operation or death 

Respiration was found to be of no diagnos 
tic value 

Pre-operative temperature varied from g; 
to 106 7 degrees F Twenty patients mth a 
temperature of above 103 degrees F were 
operated on of this number only 4 hved 
Roentsenograms of the skull were made in 17 
coses Of these only 3 showed evidences of 
fracture and in each instance the hematoma 
was on the side opposite the fracture There 
was a pineal shift in only i case 
Only I patient had an cnctpbaloiiam This 
show«I a shift of the ventricular system to 
the side opposite the lesion with obliteration 
of the cortical markings on the side of the 
lesion 

The hematoma was found on the right vide 
in 32 cases on the left side in 30 cases it was 
bilateral in 10 cases and in i case it was 
beneath the tentorium 
The mortality rale is given in the following 
table 


MORTALITY RATE 


There was a definite correlation between 
the type of pinal fluid and the prognosis 
The patients with frankly bloody vpmal fluid 
had the poorest prognosis and those with 
clear fluid recovered in every instance if they 
were subjected to operation Bloody fluid 
usually meant brain laceration or contusion 


\ I g cal ven e 
Cm Is g c I se 
\ pe at 


Postmortem findings Twenty one patwnls 
died after operation 1 1 w ere subjected to po t 
mortem examination In most instanas on y 
the head was examined Two showtu e\i 
dcnces of fractured skull had extensive 
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bram laceration m addition to the subdural 
hematoma which had been fairly completely 
removed m all cases but i Of the 31 cases 
proved at postmortem to have subdural hem- 
atomas, exammation only 5 were uncompli- 
cated, the others were all complicated by 
bram laceration and intracerebral hemor- 
rhage' In I case the hematoma w'as found 
to be bilateral and beneath the tentonum 
Death was rapid m this case, due probably to 
medullar}'' compression 

SUMiLVRV 

1 Seventy-two cases of “acute” subdural 
hematoma were seen at Belle\ue Hospital 
from tgra-iggd Of these, 49 were seen by the 
neurological service with 40 accurately diag- 
nosed Of the 23 remaming, 4 w'ere diagnosed 
anght Tw'enty-eight W'ere diagnosed at 
autopsy 

2 The neurological service operated on 32 
of these patients with an operative mortality 
of 43 7 per cent The general surgical service 
operated upon 9 of these patients with a mor- 
tality of 77 7 per cent 

3 The vanous signs and symptoms en- 
countered have been discussed, and an 
attempt has been made to determine vanous 
pre-operative prognostic factors 

4 The treatment of subdural hemorrhage 
IS given 

5 We have given the postmortem findings 

hey show why diagnosis is so difficult and 

operative mortality so high 

M '^f^^f°ff°"“'Sdifferencesbetween “acute” 
subdural hematoma and epidural hemorrhage 
'f'^oussed, are here noted 
Acute” subdural hematoma occurs at aU 


ages, epidural hemorrhage is more apt to 
occur in young adult and middle-aged in- 
dividuals 

/Vn epidural hemorrhage usually occurs on 
tlie side of the received trauma, an “acute” 
subdural hematoma is much more likely 
to be in the nature of a contrecoup phe- 
nomenon 

Epidural hemorrhages are almost invari- 
ably associated with an overlymg Iracture 
line crossing the middle meningeal groove or 
one ot the cranial venous sinuses “Acute” 
subdural hematoma is much more rarely 
associated with skull fracture, usually pos- 
tenor or lateral m location, and usually 
contralateral to the hematoma 

The lucid mterval m cases of epidural 
hemorrhage is usually of shorter duration 
than IS that of “acute” subdural hematoma 
Overlapping does occur however 
If paresis results m cases of epidural 
hemorrhage, it is practically always contra- 
lateral, m cases of “acute” subdural hema- 
toma a resultant paresis is just as apt to be 
ipsilateral In the latter group we have found 
the dilated pupil to be about three times as 
accurate a localizing sign as is the side of the 
paresis 

Epidural hemorrhage is a much less fre- 
quent complication of head trauma than is 
the “acute” subdural hematoma, the mci- 
dence being about i to 4 

“Acute” subdural hematomas are much 
more apt to be bilateral 

The mortality rate followmg operation m 
cases of epidural hemorrhage was 54 5 per 
cent, m cases of “acute” subdural hematoma, 
as noted above, it was 43 7 per cent 


Acute Epmumii Hemorrhage 


There is a great discrepancy between the 
"ffloer of cases of epidural hemorrhage 
'^cognized clinically and the number remain- 
Undiagnosed until they reach the postmor- 
la*^ our opinion, this is due to the 

*■ the syndrome of epidural hemorrhage 
In'tu Wo rigid The lesion is not common 
the 6 year period from 1930 to 1936 we ob- 

1. 1 tad sluU fracture and m 3 the fracture fine was contralateral to 


theh 




served 17 cases of epidural hemorrhage at 
Bellevue Hospital Durmg this same period 
we saw four times as many cases of acute sub- 
dural hematoma These latter cases hav'e just 
been discussed 

Epidural hemorrhage complicates 2 to 5 per 
cent of aU craniocerebral injuries The fact 
that medical evammers’ statistics usually yield 
a much higher figure is due to their seeing only 
autopsy material Such postmortem records. 
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how e\ er ate of great \ aluc because they mdi 
cate to what extent the complicating factor of 
epidural hemorrhage disturbs the prognosis in 
any gi% cn ease of head trauma 

Epidural hemorrhage usually foUons a 
lateral skull fracture which has lacerated one 
of the branches of the middle mcnmgcal artery 
—usually the posterior branch The \essels 
ma> be tom by a local depressed fracture or 
by a crossing line of fracture The frequent 
association of this tjpe of hemorrhagcwith a 
skull fracture should not appear unusual 
when we rcaluc that the middle meningeal 
artery lies grooved m the bone throughout Us 
course m the skull The temporal bone is very 
thm— a slight blow has suffiaent force to 
fracture it 

Ihc bleeding above the dura therefore is 
usually present on the same side as the injury 
although It may also be the result o! a 
contrccoup lesion This was true m one of 
our cases It is necessary to keep this type of 
hemorrhage in mind no matter in what region 
the outward evidences of skull fracture be 
found 

The blood collects between the bone and 
dura and as bleeding continues additional 
branches of the middle meningeal artery are 
lacerated as they dip in from th^e bone toward 
the dura This adds to the original hemor 
rhage and when enough blood has collected 
signs of compression of the underlying bram 
occur usually in the form of cootralaterai 
paralyses or convulsions 

These clots are usually unilateral and over 
the convexity of the bram although they may 
occur at the base over both cerebral henu 
spheres or over the cerebellum They are 
almost always associated with some degree 
of underlying bram damage — a fact which 
is not as yet universally recognized and is 
vital in determinmg the prognosis in each 
case (Munro) 

Epidural hemorrhage and middle mcnmgcal 
hemorrhage are not synonymous terms al 
though they usually occur together On occa 
sions hemorrhage above the dura may a>me 
from a tearinoneof the cranial venous smuses 
laceration of the anterior meningeal artery 
bleeding from bony fragments at the point of 
a depressed fracture or following the tutrung 


down of a bone flap in which hemorrhage 
had not been properly controlled SliU more 
rarely it is the result of severe head mjury m 
which tlie dura has beea lacerated and coUtc 
turns of subdural blootl have entered the epi 
dural space 

It has been observed repeatedly that epi 
dural hemorrhage is more likely to occur in 
people during the prime of life For this 
circumstance Vance has given a most satis 
factory reason 

la childhood the bon/ grooves for the ouddle 
meningeal artery are shallow and the dura is easily 
separated from the skull — hence the artery escapes 
injury except rarely In elderly people the groo cs 
deepen and the dura becomes adherent Ext 
dui^ dots are therefore rather infrequent since the 
adherent dura prevents excess ve hemorrhage In 
adults however the bony grooves are n 1 so deep 
and the dura is sufficienlJy adherent to alio 
laccraiioa of the artery but not to such an e te t 
as to prevent separation from the bone by the v o 
fence 

DIAGNOSIS 

The typical epidural btmorrhage S)H 
drome is too well Ldowd to be repeated here 
suffice It to say that one seldom encounters it 
But if the so called pathognomonic succession 
of events is noted operation should take place 
at once Much has been wnttcii about the 
clear spinal fluid which is associated with cpi 
dural hemorrhage However a word of warn 
ing is necessary \VbiIe it is tnie that there is 
no reason for a pure epidural clot to <;tain the 
subarachnoid fluid the associated brain dam 
age IS almost always severe enough to give a 
pmL or bloody tap Our general fcelm 
about this type of bleeding is that operative 
interv ention ^ould be undertaken m any cave 
of head trauma with a relapse into a clouded 
state of consQOusness with a pulse drop to be 
low 6o or w here signs of a focal nature (hemi 
paresis convulsions) occur tarddy or a pro 
gression of those focal ^igns noted on admis 
Sion If there be further corroborativ e evidence 
in the nature of a fracture line crossing the 
middle meningeal groov e or one of the cra^ 

venous sinuses operation is imperative The 

presence of a dilated pupil should guide the 
surgeon to the side of the first trephine open 
mg By adhering to these simple principles w e 
were able to advise operation in ij of the 17 



KENNEDY, WORTIS “ACUTE” SUBDURAL HEMATOMA 


739 


cases which came to our attention Yet the 
diagnosis of epidural hemorrhage or “acute” 
subdural hematoma does not rest exclusively 
on these signs Each case remains a distinct 
clinical problem, but an analysis of these cases 
proved these signs to be most helpful m arriv- 
ing at a diagnosis Inten^ention should con- 
sist m enlargement of the trephine openmg 
placed midway between ear and vertex large 
enough to (i) remove the clot, (2) identify 
the bleeding point and control hemorrhage, 
(3) open the dura to search for associated sub- 
dural hematoma and produce a better decom- 
pression After operation these patients should 
have a blood transfusion 
Epidural hemorrhages which follow the 
turnmg down of a bone flap are an infrequent 
occurrence Once diagnosed their treatment 
js e-^actly the same as for any other type 
their prevention is a matter which has as 
yet not received sufficient attention Poppm 
as recently devised an ingenious method for 
doivn of a craniotomy flap m 
Winch the dura is sutured to the bone m such 
a manner as to make it practically impossible 

or epidural clots of clinical unportance to 
form ^ 

STATISTICAL SURVEY — REVIEW OF 
SETONTEEN CASES 

As to sex incidence, there were 14 men and 
3 women 

As to age 13 of the 17 cases were m the 
joung adult and middle-aged groups em- 
Ph^ized by Vance s 

Ten cases were chnically diag- 
sed as epidural hemorrhage Two were 
same way as extracerebral 
. p ^ subdural) hematoma Three 

^^Swosed as subdural hematoma, and 
con f hemorrhage was found durmg the 
dun^^ 1 1 ^ ^H^foration, 2 were not diagnosed 
Onp ^ discovered at autopsy 

. j P^bent died shortly after examination, 
hem 'Were divided between epidural 

mo and tuberculous meningitis Post- 

CDirf ®L^®^Mion revealed a huge right 
anri Eeniorrhage weighing 140 grams 

inh ^'iderlying brain involvement This 

^°^ld probably have been saved by 
P cation In another case a diagnosis of a 


pontine hemorrhage was made and post- 
mortem exammation confirmed this suspi- 
cion but there was an associated left epi- 
dural hemorrhage weighing about 95 grams 

Nature of trauma The types of trauma 
varied (i) fall, 6 patients — 5 of these falls 
occurred in alcoholic persons, the other dur- 
ing an epileptic convulsion, (2) blow, 5 
patients, (3) automobile accident, 2 patients, 
(4) operative trauma following the turning 
down of an osteoplastic flap, i patient, (5) 
unknown, 3 patients 

As to conlnhutory diseases, alcoholism 
comphcated the picture m 6 patients, gen- 
eralized arteriosclerosis m 2 , hypertensive 
heart disease with associated renal damage in 
I, and epilepsy m another The 4 latter 
patients died 

The lime between trauma and onset of 
symptoms varied as follows There was an 
immediate loss of consciousness m all but 
one This primary period of unconsaousness 
varied from “a second” to 8 hours Two 
patients with a prolonged period of pnmary 
unconsciousness (7 and 8 hours) died At 
postmortem examination both of these patients 
were found to have sustained severe brain 
lacerations 

The luad tnleroal is usually defined as that 
period of relatively clear consciousness which 
comes between the mitial unconsciousness 
and the final cloudmg of consciousness, which 
occurs when enough blood has accumulated 
between bone and dura to compress the 
underl3ang brain Fifteen of the 17 patients 
had a lucid mterval — this varied in time 
from I hour to 9 days Two patients never 
recovered consciousness followmg the mitial 
trauma, both died Three patients with a 
lucid interval of over 4 days (4, 5, and 9 
days) all recovered These facts would seem 
to show that, when the bleedmg is not so 
rapid as to overwhelm the cerebral com- 
pensatory mechanisms, some form of read- 
justment can be reached, and that mth 
proper operatixe therapy these patients 
usually recover 

Of 13, in whom a partial or a complete 
historj’- could be obtained, 11 complamed of 
headache 

In 5 patients convulsions were obsen ed In 
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2 the conv’ulsions ^^e^e Jacksonian in nature 
and i\ere limited to the side opposite the lesion 
in the 3 other patients the convulsions were 
generalized 

In 4 patients there was bleeding from ex 
(eriial orifices 3 from the nose and i from the 
ears 

On admission i4patientshadOTJiWee'i(lCTiccr 
of head trauma In lo this was on the side of 
the lesion in a contralateral and m 2 others 
there was bilateral evidence of head trauma 
These findings are of importance for cpi 
dural hemorrhage nearly alwajs occurs on 
the side of the trauma whereas acute 
subdural hematoma usually is found con 
tralateral to the trauma 

In II iHConimcnce of urine and feces was 
noted 

Pupils In 7 of the 17 patients epidural 
hemorrhage was on the side of the dilated 
pupil m 4 ca^s the lesion was on the side 
opposite the dilated pupil and m 6 (he 
pupils were equal 

rwiojj One patient had a right homony 
mous hemianopsia Here a fracture of the 
left ocapital bone was found postmortem 
which had tom the posterior branch of the 
middle meningeal artcr> thereby causing an 
epidural clot There was also a laceration of 
the ocapital lobe undoubtedly the cause of 
the visual field defect 

Papilledema The fundi were seen ux 16 
cases The remaining fundus was invisible 
because of mjosis and our refusal to use 
m>driatjcs lest pupillary evidence would be 
lost Four had papilledema 5 had engorged 
veins and in the 7 others the fundi were 
found to be normal The absence of papil 
Icdema should not militate against operative 
interference 

Motor phenomena (i) Hcmipaicsis was 
the most constant motor abnonnaJilj It 
occurred m 13 cases m all but i the clot 
was found on the side oppo itc the lesion 
This is in contradistinction to acute 
subdural hematoma in which the hcrai 
paresis if present is just as liktly to be 
ip ilatcral 

2 Hemiplegia occurred m 4 cases always 
oppo lie to the clot Two of the patients had 
a hemiplegia on admission the 2 others 


progressed from a hemiparesis to a hemiple-na 
under observation All 4 died Postmortem 
examination was performed on 2 of these 
patients and both show ed the presence of bnm 
laceration m addition to the epidural hemor 
rhage 

3 Generalized ngidity was noted in i 
patient who died 

4 Gencralued llacadit> was noted in i 
patient who recovered 

Sensation accurate observations could 
be made on sensation Sen or> examination m 
patients with head trauma is notonousl> m 
accurate and usually it is ofjhttle assistance 
in making a diagnosis of epidural hemor 
rhage 

Reflexes (1) As to deep reflexes these 
findings were of no diagnostic value and for 
(be most part depended on the patient s 
state of consaousness dt appearing entirely 
when coma set in 

{2) As to superfiaal reflexes there was a 
disturbance in the abdominal reflexes m all 
In 15 they w ere absent bilaterallj and in oaly 
2 cases were they absent only on the side 
opposite the lesion In like manner all had 
alteration in the plantar re ponses In u 
instances there vras a bilateral Babmski sign 
usually more marked on the side opposite 
the lesion m 3 cases it occurred only con 
trdateral to the lesion 

Mental stale All those patients who had had 
a luad mtcrv al show cd a prO(,ressiv c clouding 
of consaousness The picture varied from 
that of a state of clear consaousncto to 
stupor and coma Only 2 (those wvth clear 
spinal fluids') had a truly clear lucid interval 
the others showed some improvement but 
rapidly lapsed from a confused state into 

Six had left sided hematomas 
IVe were able to do modified aphasia studies 
on > of tbc'ic and 4 showed an aphasic 
language difficulty usually of a mued tyW 
Of XI cases with nght sided hematomas only 
one showed an aphasis and at postmortem 
examination laceration of the contralalcm 
temporal lobe w as found To w hat extent t 
cfouding of consciousness contnbuttJ to c 
aphasic picture of course is difficult to say 
but in each case it w as the feeling of the exam 
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mers that they were dealing with a speafic 
difficulty m language function 

LABORATORY PINDINGS 

White blood count was made in only 10 
cases All showed a polynucleosis and a 
leucoc}'tosis vaiymg m degree from 9,800 
mth 76 per cent polymorphonuclears to 
17,200 with 86 per cent polymorphonu- 
clears 

In 10 cases serology of the blood and spinal 
find was earned out it was negative in all 
Lumbar puncture revealed the following 
types of fluid (a) “Bloody” fluid ii of 15 
patients had a bloody spmal tap It should 
be noted that these cases are too often be- 
lieved to have clear fluids (b) Clear fluid 
3 pabents had a clear spmal fluid Two of 
these cases were diagnosed clinically and the 
patients were operated on, both recovered 
We believe clear fluid indicates good prog- 
nosis, and bloody fluid bad (c) Xantho- 
chromic fluid this was noted in i case on 
admission, 5 days after injury The patient 
recovered (d) In 2 cases spinal tap was not 
performed 

ilanomelric pressuie readings varied from 
560 millimeters of water 
ihe lemperature varied from 99 degrees F 
lo 107 8 degrees F prior to operation No 
case with a pre-operative rise of temperature 
to above 104 degrees F recovered 
Ihe pre-operative pulse rate varied from 
32 to 170 per minute Eight patients showed 
^ drop in the pulse rate to below 60 per 
niinute 

The number and type of res pu at ions varied 
n no instance was a respiratory rate of less 
an 16 per minute noted and if the condition 
''as allowed to progress far enough the pa- 
>cnts all developed the Cheyne-Stokes type of 

respiration 

Roentgenograms of the skull were made m 

rri 5, a fracture Ime crossmg the 
‘dole meningeal groove or one of the cranial 
cnous sinuses was noted on the side of the 
csion and in i case a fracture Ime was 
cttionstrated on the side opposite to the clot 
whole we believe clinical symptoms 
than roentgenograms should determine 
hie diagnosis 


Four patients had an elevated blood pres- 
sure prior to operation One had had hyper- 
tension for years prior to the accident Of 
the 3 others, 2 died The patient who re- 
covered had a postoperative drop of the blood 
pressure to within normal limits Tw'O 
patients showed evidences of hypotension on 
admission to the hospital, both were m 
shock We agree with Browder and flyers 
that an elevated blood pressure is not an 
accurate index of the presence of cerebral 
hypertension 

The mottalily rate is shown in the following 
table 


irORTALITV RATE 


Total number operated on by 

Case 

Lived 

Died 

Mortality 
rate 
per cent 

neurosurgical serrice 

Total number operated on by 

II 

5 

6 

54 5 

genera! surgical service 

Xot operated on (diagnosis 

4 

I 

3 

75 0 

not made) 

2 

0 

2 

100 0 

Postmortem findings 

Of 

the 

9 

patients 


who died, 5 were subjected to postmortem 
examination, all showed an assomated skull 
fracture Of greater mterest, however, is the 
fact that all these cases had multiple brain 
lacerations In i there was a contralateral 
subdural hemorrhage which had been missed 
because the patient had a trephine openmg 
on one side only, and in i an epidural 
hemorrhage resultmg from a laceration of the 
posterior branch of the middle meningeal 
artery was missed completely because the 
trephine opening w'as placed too far forward 
The postmortem findings of the cases which 
were missed clinically have already^ been 
discussed These findings illustrate the fallacy 
of speaking of a typical epidural hemorrhage 
syndrome In these cases, the clinical picture 
is usually a result of the combination of brain 
edema, brain contusion or laceration, and the 
epidural hemorrhage 

SL’JXJLVRA 

I Seventeen cases of epidural hemorrhage 
were seen by members of the Neurological 
and Neurosurgical Services at the Bellevue 
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of these drugs on different segments of the 
human intestine 


A VARIETY of drugs has been used, clmi- 
cally, to combat and prevent postoper- 
ative intestmal distention associated 
I'lth adjuamic mtestmal obstruction or para- 
lytic ileus Pituitnn and physostigmine, and, 
m more recent years, penstaltm (Ciba) (a 
glucoade of cascara sagrada) and acetylcholine 
been the drugs which have been consid- 
ered most effective m overcoming this condi- 
tion Our knowledge regardmg the ability of 
ese drugs to influence mtestmal tone and 
motility IS tounded prmcipally on the results 
0 animal experimentation and the impressions 
observation of the effects 
0 me admmistration of these drugs to patients 
smienng from postoperative intestinal disten- 
TO Only a few experimental studies on the 
estme of man, as far as we are aware of, 
aie been recorded These compnse a study 
arned out by Cross, m ivhich he mvestigated 
e effect of pituitary extract and physostig- 
e on isolated strips of the appendix taken 
st°? at operation, and a number of 

? humans by other mvestigators m 

cn the effects of several of these drugs on 
tract have been observed 
ro. fluoroscope (2, 3,5,6) In this paper a 
Th bterature will not be attempted 

hv n c completely in a paper 

,, ™sner. Gage, and Cutting, in which the 
ors reported the results of a similar study 
earned out on dogs 

Pit r mtestmal semce at St Mary’s Hos- 
’ ^bere always are many patients w’ho 
. bad either a sigmoid or a transverse 
Ostomy estabhshed for an organic lesion at 
Pomt distal m the colon or m the rectum 
toO) there is the patient who 
linn ^ ileostomy performed as the pre- 
j. stage of total colectomy It was 

gnized, therefore, that an excellent op- 

'\b hand to observe the effects 

e''e subnutted by Dr John S Guthiie to the Faculty of tte Graduate School of the Umvcrsity of Jfmnesota in nartial fulfillment 

>t™emcau for the degree of Master of Saence in Surgery Wort done on Intestinal Semce St Mary s HospiSl Roch«t“ MmnS^ta 


THE DRUGS STUDIED AND THE METHOD EM- 
PLOYED IN THE OBSERVATION OR THEIR 
ACTION ON THE HUMAN INTESTINE 

The drugs, whose action on the intestine 
was studied, were (i) surgical pituitrin, (2) 
physostigmine salicylate, (3) penstaltm or 
soluble extract of cascara sagrada, grams 2^^ 
(o 152 gm ) per ampul, prepared for hypo- 
dermic mjection, and (4) acetylcholine We 
observed the effect of these drugs on three 
different levels of the intestinal tract, the 
sigmoid flexure, the transverse colon, and the 
terminal portion of the ileum In every m- 
stance, their admmistration was by intra- 
muscular injection 

The apparatus employed for recording in- 
testmal movements m the followmg observa- 
tions consisted of two pieces of rubber tubing, 
each of which was ^ mch m diameter and 3^ 
feet m length One end of one of these lengths 
of rubber tubmg terminated m a thin rubber 
balloon which was 3^^ mches m length and 
approximately the same diameter as the 
lumen of the intestine WTien, therefore, the 
balloon was inflated to a pomt short of disten- 
tion, it filled the lumen of the bowel com- 
pletely without exerting any tension at the 
site in which it was lodged The stoma of the 
balloon was attached to the end of the rubber 
tubing by means of rubber cement and tight 
ligation with hnen thread, and in this w'ay the 
possibihty of the leakage of air at this pomt 
was prevented One end of the other length of 
rubber tubmg was connected with a tambour 
and writmg lever The diaphragm of the 
tambour, which was composed of the same 
type of rubber as the balloon, was also fixed m 
position by means of rubber cement and tight 
hgation wath Imen thread, m such a manner 

ful 61 Imentof 
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as to insure against the leakage of air from 
tnthin the recording svstcm at this pomt 
The end of the recording lever of the tambour 
•was fitted with a wnting point which would 
record the intestinal tracings on smooth un 
smoked k^mographic paper A single paper 
kymograph was used and the drum adju ted 
to rotate at a uniformly slow rate of peed 
The free ends of the two lengths of rubber tub 
mg were connected by a three way stopcock 
b> means of which air could bcmtr^uc^into 
the system and adjusted to the desired de^ee 
of pressure The recording system was care 
fuliv tested before each experiment in order 
to make certam that there was no leakage of 
air at any of the connections or at any pomt 
between the balloon and tambour During 
the enure course of this investigation the 
physical disposition of the apparatus was not 
changed 

For each observation we selected patients 
who hid undergone colostomy not mote re 
cently than 3 weeks prcviouslv who wore m 
good general condition and whose bowels and 
colonic stomas were functioning normally 
Care was taken that the pauent bad not re 
ceived a laxative or cathartic of any kind for 
St Icsst bcurs prior to each obsenation 
During each ob ervation the patient redined 
in the upuie posiUon on a couch in a room 
that had been specially set aside for the carry 
mg out of this study Hence the paUent 
during the entire course of lach observation 
was free of extraneous influences which might 
cause reflex nervous imtation 

After the recording apparatus had been 
tested and set in readiness the rubber balloon 
w as mserted through the colonic stoma and by 
means of inflation and deflation it w as manipu 


lated into its desired position vnlhin the 
lumen of the intestine at least 2 inches beyond 
the inner level of the abdominal wall In 
order to maintain the balloon m position and 
to prevent it from being extruded from the 
intestine by penstaltic acuvilv the portion 
of rubber tubing immediately outside the 
colonic stoma was firmly anchored to the ab 
domioal wall by means of adhesive tape Air 
was utToduced through the stopcock into the 
recording system and adjusted to the desired 
degree of pressure The writing pomt naa 
lightly contacted with the kymographic drum 
and traangs of intestinal acUvaty recorded 

ntstius 0? OBSERVATIONS 

At the commencement of the observations 
It was found that when air was introduced 
mto the recording sy tem to inflate the balloon 
if the amount that was introduced was suf 
ficient to distend the balloon to a point where 
it caused tension on the intestinal wall, large 
stiong contractions of the intestine re ulted 
because of the stimulation mechanic^ m 
nature that was thus produced These con 
tractions tended to occur every ifa W 3 
mmutes and to continue as long as this ten 
sioR la the balloon was mamtamed Because 

of this itwasneces ary to dettrmne the exact 

degree of pressure essential to render the 
balloon sulhcienlly sensitive to record the 
slightest change in intestinal tone and motilil) 
in the kymograpluc tracing and yet not pro- 
duce any tension within the intestinal Imncn 
It also was observed that the placement ot 
thfr balloon m the mle tme invariably stunvi 
lated the bowel imincdiately to m^casea 
petutalUc activity this did not subside an 
the bowel did not return to normal until about 
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ttelLam^Sin^rhnn colon, showing the huge waves of contraction that occur following 

uuarau cuiar injection of r cubic centimeter of pituitrin 


half an hour later Because of this, on each 
«ay that observations were made, the tracmg 
always was obtained for at least i hour, and 
care was taken to see that the character of 
ine tracing remained normal for at least half 
n hour before the drug, to be studied that 
S A f' f dmmistered In this way, the possi- 
nm/. ° credited with having 

P duced an initial excitant effect on the m- 
prevented 

ver^^ for the trans- 

charLi! and ileum are 

small presence of a series of 

rhythmically 

Thesp^w^^ length of the tracing (Fig i) 
however prominently seen, 

The tracings of the sigmoid flexure 

renresentpA^'^^'^^^ sigmoid flexure is 

Dunf of a straight Ime 

bon nn<FA^ entire course of this observa- 

^me dav Jnl ^ osed on the 

diffpren A ^ were more than two 

thesprnr.a'^^^^ drugs were used, 

certain lU "^as not admmistered until we were 

effect on lb f^ad not had any 

first rini the effect of the 

second dr subsided completely The 

tracuia ^elministered until the 

for at'’lpn=r ^oatinued approximately normal 

’"I'listratinn after ad- 

•stration of the first drug 

el fa studying the effect 

sercatinn transverse colon, all ob- 

ThisZlrr “ade on t^e same patient 
^tonia P=t\i'^f^ ^ nrnn who had had a colonic 
transveA 'f midportion of the 

ehatnictir, on 6 months previously, for an 
h^lloon ° ‘‘^®ron of the sigmoid flexure The 
rolon and in the distal limb of the 

f’J the fpp therefore free from mterference 
0 diffn^ current Observations vv ere made 
centitneipr'^'^f^ days, during this time i cubic 
nt pituitrm was given on five dit- 


ferent occasions, i/ioo gram (o ooo6 gm ) 
and 1/35 grain (o ooiS gm ) of physostigmme 
salicylate were admmistered on separate days 
Four ampuls of penstaltm were administered 
m 3 day’^s, on one of these days, 2 ampuls were 
administered, i ampul w'as given i hour and 
23 minutes after the first Acetylcholine was 
given on four different days, the dose used 
w'as 100 milligrams the first day, 200 milli- 
grams the second day, and 400 milligrams on 
the third and fourth days 
Pitiiitnn Withm 3 to 5 minutes after each 
administration of pituitnn, huge waves began 
to appear in the kymographic tracmg, which 
indicated that the drug had caused large 
powerful contractions to occur m the colon 
(Fig 2) These weaves occurred every 3 to 5 
minutes, the magnitude of each w'ave gradu- 
ally dimmished until the waves ceased ^ to 
iK hours later, when the effect of pituitnn on 
the bowel apparently had subsided During 
this time, the patient complained of abdominal 
cramps, w hich at first were severe , borborygmus 
was present and a copious passage of feces 
occurred from the colonic stoma 
Physosligmme No apparent effect was ob- 
serx'ed for K to 2 hours following the mjection 
of either 1/100 gram (00006 gm) or 1^5 
gram (o 0018 gm ) of this drug No alteration 
from the normal occurred m the kymographic 
tracmg The patient did not expenence cramps 
of even a mild nature, borborygmus was not 
present, and there w'as no passage of feces 
from the colonic stoma 
Pertslalltn On 2 of the 3 days on which i 
ampul of penstaltm was admmistered, some 
evidence of acPon by the drug on the bowel 
was observed This was indicated by the ap- 
pearance m the kymographic tracing of slir^ht 
to medium sized waxes in 3 to 9 minutes after 
administration of the drug (Fig 3) These 
waxes continued to occur at irregular mterx ^Ic 
of trom iK to 7 minutes for almost i hoSr 
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During this time the paUent cxpcrtcticcd an 
occasional mtid cramp but borbor^gmus was 
not present and the passage of fecal material 
did not occur from the colonic stoma On the 
other day on which this drug isas admims 
tered no cndence of its effect was ob cr\cd 
m the k>mographic iraang cramps or bor 
borygnius did not occur and ftces was not 
passed from the colonic stoma 

\cct^lchohne FolIowiDg the admmisira 
tion of loo milligrams 300 milligrams or 400 
milligrams of this drug no effect on the bowel 
w as observ cd m the traang and there was not 
any subjccti\c or objcctue manifestation 
Stgmoii fiexure Uc obacr\cd the action of 
the sigmoid ffexurc of four patients each of 
whom had had a colonic stoma cstabhshed in 
the left inguinal region because of a malignant 
lesion in the rectum Obder%ations were made 
on 7 different da>s One cubic centimeter of 
pituitrm was administered on 4 separate oc 
casions x/50 gram (00013 gm) of pb><o 
stigminc salicylate was administered once i 
ampul of pcnstaltm w as adniinislcied on four 
different occasions 350 nulligrams of acetyl 
choline was admimslcted on one day and 400 
milligrams on a second and third day 

PiUtilnn The effect produced by piluitrm 
on the sigmoid flexure was identical with Us 
effect on the lrans>ersc colon \\ilhin 3 to 5 
minutes after each injection of the drug large 
powerful contractions of the colon occurred 
the'ie w ere evidenced by the appearance in the 
kymographic tracing of waves of great ampli 
tude These waves continued to occur every 
3 to 5 mmutes in gradually diminishing mag 
nitudc during the >3 to i hour or more that 
observations were made Following each m 
jection of pituitnn the patient cxpencnced 
abdominal cramps which at times were quite 
severe borborygmus was present and large 
amounts of feces were expressed from the 
colonic stoma 


PhyoiUgmnt About minute ahenn 
jcction of 1/5O gram (00013 gm) of physo- 
sligmme salicylate small to medium sued 
waves appeared in the kymographic traang 
and these waves continued to occur in the 
tracing at intcrv als of from i to 8 minutes dur 
mg the hour that observations were subse 
qucntly earned out The patient however 
dui not cxpenence abdominal cramp even of 
a mild character borborygmus was not pres 
ent and while there was not any passa e of 
feces from the colonic stoma gas m somewhat 
increased amounts was CTpelled at the times 
that the largest waves appeared in the traang 
PtrtUiiltin On the three occasions on which 
peristaJtio was administered obsenations 
were made for a penod of x hour or longer 
after each injection of the drug On a of the 3 
days a few small waves appeared at irregular 
intervals m the kymographic traang which 
indicated that slight peristaltic stimulation of 
the bowel had been produced by the drug At 
no time however was there any other evi 
dence of effect on the bowel by the drug 
Uciylclwltne Observations w ere continued 
for X hour following each injection of this dru 
In one instance about 9 minutes after 4 <» 
iDiIbgrams had been administered some in 
crease in the tone of the colon as indicated by 
a slight elevation of the base line of the trac 
mg was observed This increase in tone was 
of short duration however as the bowel re 
turned to its normal state in about g minutes 
\ few very small waves of contraction aiw 
were observed to occur at irregular mtenals 
for about three fourths of an hour \sidc from 
this there was no other evidence of the effect 
of the drug on the bowel tramps boiboiyg 

mus and the passage of feces from the colonic 

stoma did not occur , 

Terminal portion of the ileum and the sigmoia 
flexure Ue observed the effects of these 
drugs on the terminal portion of the ileum 0 
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a man uho provioualj h.id bLoii subjected to 
tAO 01 the procedures ot total c()lo-'tom> , as 
earned out in three sta^jes 'I he lirst procedure 
had consisted in the establishment ot an ileac 
stoma, at the second operation i combined ab- 
dominoperineal resection ot the rectum and 
the dbtal third ot the sigmoid llexure had 
hten performed \t the time, therelorc, that 
the lolloping obscreations were made, this 
patient possessetl both an ileac and a colonic 
stoma B> the cniplojment ot two identical 
recording sj stems it was possible, by pl.acing 
the balloon of one system within the lumen 
of the ileum through the ileac stoma, and by 
placing the balloon of the second system m 
the lumen of the upper portion ot the sigmoid 
flexure through the colonic stoma, to obtain 
synchronous tracings of these two portions of 
the intestinal tract 

Pituilrin Within a minutes following the 
injection of i cubic centimeter of pituitrin 
large waves appeared m both the ileac and 
=>gmoid tracings, which indicated that pitui- 
trin had stimulated powerful contractions m 
both the ileum and the sigmoid flexure 
These waves occurred m gradually diminish- 
ing intensity every ij-a to 3 minutes during the 
55 minutes that observations were subse- 
quently carried out At the same time, the 
patient complained of abdominal cramps, at 
first severe, borborygmus was present and 
'arge amounts of liquid feces were passed from 
the ileac stoma 

Physosltgmine Physostigmme sahcylate, 
gram 1/30 (o 0013 gm ) was administered on 2 
different days and observations were made for 
r hour and 40 minutes Follow'ing one of 


thoe mjeetions, no effect was evidenced on 
either the ilcum or sigmoid flexure On the 
other of these ilays, almost immediately after 
the mjcetion ot the drug, a clelmite and pro- 
longed increase m the tone ot the ileum was 
observed, as evidenced by a rather marked 
elevation of the base line of the ileac tracing 
from the normal ( I ig 4) Some motor stimu- 
lation 01 the ileum also occurred, as indicated 
bv slight to medium sized waves which ap- 
peared every’ to 5 minutes m the ileac 
tr>icmg and continued m gradually dinimish- 
mg amplitude dunng i hour, 40 minutes that 
observations were made With regard to the 
sigmoid flexure, although no alternation oc- 
curred m the tone of this portion of Uie bowel, 
sh"ht to moderate sized wav’cs ot contraction 
appeared 111 the sigmoid tracing about 10 
minutes after the adniinistration of the drug, 
and these continued to occur every 2 to 6 
minutes until observations w’ere discontinued 
\t no time, howev’cr, did the patient experi- 
ence abdominal cramps, and feces was not 
expelled from the ileac stoma 

Pcristaltin Penstaltm was administered on 
2 different days, i ampul was the dose admin- 
istered at each injection On the first day’, i am- 
pul only was given, without the production of 
any apparent effect on either the ileum or colon 
On the second day, i ampul was given, and this 
dose was repeated hour later, observations 
were made for 1% hours after administration 
of the first dose of the drug Aside from the 
occurrence of a slight increase m the tone of 
the ileum, which lasted for about 20 minutes, 
no otlier evidence of effect was observed on 
either the ileum or the sigmoid flexure 
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icehicholine \cctjlcholinc was adminis 
Urtd on 2 dilTcrcnt dajs On the hr t daj a 
dose of 350 miflii,ranis was without Iht 
production of any apparent effect on either 
the ileum or the colon On the second daj 
following the injection of 350 milligrams a 
slight increase in the tonus of the ifeum was 
observed (Fig j) This however was of 
short duration thciJcum returned toitsongi 
nal state of tonus about 0 minutc« later 
Aside from this effect no other evidence of 
action b> the drug was observed 

\t the time of the third stage of the opera 
tion all of the colon down to withm a short 
distance of (Ac colonic stoma was removed 
This left the patient with a small isolated loop 
of sigmoid flexure approximateb 3 inches in 
length which terminated blindly at its proxi 
mal end and communicated cvccmally 6> 
means of the colonic stoma This small pouch 
of bowel was known to possess only one small 
artery When the patient had recovered suf 
ficiently from the operation a balloon wasm 
troduced into this isolated loop and i cubic 
centimeter of pituitnn was administered toile 
tcrmineif such an isolated loop of bowel would 
respond to the effects 0/ the drug as did the 
intact colon Within a few minutes following 
injection of piluitnn contractions occurred in 
this small segment of colon these wercaspower 
fuJ and vigorous as were the contractions ob 
■lerveil in anv of the preceding ob'ervafions m 
which this drug was used (Fig 6) 


SliMUARV AND CONCLUSIO\«: 

\ stnts of observations have been made m 
an endeavor to determine the effectiveness of 
surgical pituitnn physostigminc penstaltui 
(Ciba) and acety Icholmc as stimulants of tone 
and motility of the human intestine Patients 
who had been subjected to colostomy and 
ile-ostomy were observed By means of a 
graphic method that i/nolved the introduc 
tion of a rubber balloon into the lumen of the 
transverve colon sigmoid flexure and terminal 
portion of the ileum it was possible to e ti 
mate the effect of these drugs on these dii 
ferent portions of the mtcsUnil tract 
Of these 4 drugs pituitnn alone was found 
to be a marked slunulant of the human in 
tesline and in the light of the results of these 
observations it is the only drug of this group 
that IS liUly to prov e effectn c rcgulariy as a 
therapeutic agent in augmenimg the pens- 
talsis of an atonic or paralyzed bowel The 
effect on the intestine that was observed to 
follow every administration 0/ pituitnn was 
so constant that w e feel justified in concluding 
that this drug (i) is a powerful stimulant of 
intestinal peristalsiv (2) is con&i tent and 
regular in its action fj) acts with apparently 
equal strength on both the colon and the 
ileum {4) increa'ics the motility of the intes- 
tine without apparently exerting any effect 
on the tonus and ( is rapid in its act oi 
1 oUovvuig Its administration it acts withm 3 
to s minutes and its action extends with 
gradually diminishing effect for from ^4 to 




hours 

Physostigminc and peristaltin altfiougn 
they were observed at times to increase the 
tonus as well as the motihty 0/ the colon and 
the ileum definitely were found to be incon 
stant and uncertain in their action 
over the peristaltic contractions which each 
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of these drugs produced were relatively mild, 
less regular m their occurrence, and totally 
lacking in propulsive force as compared with 
those contractions that followed each injection 
of pituitrm 

It has been said that, in order to produce the 
full therapeutic effect of physostigmme on the 
bowel, a dose of the drug as large as i/ 20 or 
1/16 grain (o 003 or o 004 gm ) should be ad- 
ministered In the mstance during this ob- 
senation, however, in which r/35 gram 
(00018 gm) of physostigmme salicylate was 
administered, the patient shortly after the 
jection of the drug experienced a feeling of 
eat weakness and dizziness, and marked 
lUor developed A similar, though milder, 
'stemic reaction at times followed the ad- 
nustration of 1/50 gram (o 0013 gm ) of the 
rug For this reason, larger doses of physo- 
igmine than those employed in this observa- 
on were not used 

As regards acetylcholine, the results of this 
bservation would indicate that this drug 
ossesses httle worth as a stimulant of the 
uman mtestine On 7 of the 9 occasions on 


which the drug was employed m doses rang- 
ing' from roo to 400 milligrams, no evidence of 
any effect on the intestine was in any way 
apparent On the tw'O occasions on which 
some increase m either the tone or the peri- 
staltic activity of the colon and the ileum was 
observed to occur, the stimulative effect of the 
drug was relatively shght and insignificant, 
as well as transient in character 
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CLINICAL SURGERY 


FROM SURGICAL DEP IRTMENT, NEW YORK HOSPIT IL 

GASTRO-ENTEROSTO^klY 
A Det\iled Description oi One Surgical Procedure 
FR \XK GLLNX, M D , New York, Nem York 


T he medical literature offers many discourses 
on the comparative merits of the medical 
and surgical treatment of lesions of the 
stomach The controversial points are hotly dis- 
puted b> physicians, surgeons, and roentgen- 
ologists, and different operative procedures are 
defended by the champions of each In this 
profusion of hterary material there appear to be 
few simple and complete descnptions of any one 
surgicalmethod, excepting the early original papers 
to re-emphasize the details of one type of gastro- 
enterostomy, this paper is presented 
Chnical records of patients who died of gastric 
obstruction may be found m the earliest medical 
wntmgs The nature of the obstructmg lesion 
^ ^dtle importance in this era, for all patients 
oied of starvation One of the most dramatic 
uccomphshments of surgery was the relief of 
gastric obstruction by gastro-enterostomy This 
operation was not one of the first procedures to be 
eveloped after the mtroduction of asepsis, hemo- 
stasis, and anesthesia, but it has become an 
^ocepted and commonplace method of treatment 
u general, little thought is given to those who 
ist conceived a surgical procedure, nor to those 
Who Subsequently labored to improve it and who 
rought It to Its present state of perfection 
Anton Woelfler, assistant to Professor BiUroth, 
Performed the first recorded gastro-enterostomy 
'iwing human being, m i88i The operation 
ad been devised by his predecessors, Nicoladini 
If ^’ad Woelfler had been instructed 

y ■oillroth to attempt the operation when next 
suitable case of pyloric obstruction was en- 
°,^^faaed in the clinic This moment arrived 
'nile Billroth was absent from the chnic, the 
Peration was an anterior gastro-enterostomy for 
d inoperable carcinoma near the pylorus It 
i^as successful m spite of the fact that the patient 
'as m a deplorable state of emaciation 


Later attempts to perform this operation were 
less favorable m their outcome In 1884, Dr 
Joseph Ransohoff performed a gastro-enterostomy 
in Cincinnati The patient, m a senous condition 
owing to the presence of a mahgnant growth at 
the pyloric end of the stomach, succumbed S 
hours after operation Ransohoff’s was the first 
attempt to carry out this operaUve procedure m 
the United States and, according to him, the 
seventh to be reported anywhere m the literature 
Vanous types of gastro-enterostomies have 
been developed m the 54 years which have elapsed 
since Woelfler opened up this field of surgery 
The early surgeons placed the stoma low on the 
anterior wall of the stomach, later operators 
selected a site near the cardia and from there it 
was shifted to the mid-portion, near the anti- 
mesentenc border and finally to the pyloric end 



Fig 4 The mattress sutures ha\ e been tied, the rein- 
forcing sutures then placed, and cut as tied to complete 
the anterior m all of the anastomosis 
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plet E gge ttd p ruulde cs « p s«ol 

of the stomach \Vheci the posteriot gastio* 
enterostomy was detised bj Courvoisier ui 1883 
nith the stoma near the pjlorus (be funclional 
results began to UBpro\e 

A large ^arIety of sutures have been recom 
mended for use in gastro-enterostomy Ingenious 
devices have been manufactured in the hope that 
an aseptic anastomosis might be secured between 
the stomach and the mtestine The Murphy 
button was devised to shorten the operative pro* 
cedure Clamps which approximate and hold in 
position the loop of bon el and the gastric nail and 
prev ent lealsage of their contents are id general 
use today 

Some of the surgeons who have made contri 
butions to the dev elopment of gastio enterostomy 
are Halsted Moynihan Mayo Walton WilLie 
and Judd Gastro-enterostomy is generally con 
ceded to be successful in only 80 per cent of all 
cases in which it is used The fact that failures 
are encountered in 30 per cent of the patients 
challenges the surgeon of today to greater elloit 
to improv c his technique It is believ ed that close 
adherence to an operative method which has 
yielded good results mav in part dimmish the 
unfavorable results in gasUo-enUroslomy Such 
a method is described in full m the foUoning pages 
If It does no more than stimulate discus ion this 



Fig 6 th ram tt m eb »ho F g s h 

g4» O-COl M IS} 


paper seems justihed for where controversy is 
plentiful progress may be eicpected 

ri)E?A£AT20S FOK OFEKATIOV 
Pre-^ptralne {/reparation 0/ Ike patient Durug 
bis stay ja the hospital before opcratioa the 
patient is Kept in bed and on a liquid diet oi high 
caloric value Dental hygiene is instituted to 
dunimsh the organisms of the mouth which are 
potential factors m infeclion 
Prt operatne preparation of the stomach Many 
variations in the technique of gastro-enterostomy 
have been devised to prevent soiling of the pen 
toneal cavity It is our opinion that decompifc^ 
Sion and cleansmg of the gastro-mtestiaal tract 
before operation is of greater value than any 
elaborate operativ e method to obv late contamina 
tion of the peritoneum The stomach which is 
partially or completely obstructed is usually 
dilated its walls are atonic and hypertrophic and 
bactena arc piesenl in large numbers Decotn 
pression and cleansing of the stomach may be 
accomplished by gastric lavage once or twice a 
day over a period of from 5 to 10 days The 
result of this treatment is three fold (a) the 
stomach is dimmished m sue (b) the gaslnc 
walls become more elastic and (c) the bacterial 

flora IS reduced Each of the three results of this 

treatment is of distinct advantage to the oper 
ator there is less danger of infection the stomach 
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b ea.itr to li'tndie bccauy; it la ;^In til, tiitl the 
M3 tomosb la mcrt. aatiai.iciorilj itcomplblud 
tl.e stoni ich la luil i.oni;Lalt.tl, 

weraiou>, and atonic 


O?! K.\T10 ' 


The cptra lion i.aa (IcMaed bj iriKtcii, who 
earned out a long acrita of expurinieiUa on later il 
Mil lau tCH-i’d anaalonioiCa of Uie iiUcatine bc- 
fveca ibSj and Eater he ipjilied to gastro- 
eiiUri„toiny his fintlnga m later il iiueatitnl 
■!^sajmoa»a arid devclopul llie ojicratmn whith 
i f dated griairo eriteroatonn 

i Kfs Iron others in tour pomla ( i) Xo dainpa 
'-eu.ee uhenel-’inps are cinphned in g'alro- 
« crostonn there is d inger of injuring the -a ilK 
^ and inteaime I he .leatriietion of 
-oje ot the gastric w ill cannot be coiiMdered i 
nip'r cieMtlll'llum ut llU 

ob\lousl> undesirible Ihe 
l'>giKlro-enterostoni> without 
.f tin^ *? ^o'^dnls oi btomieh and in- 

ne it alloAeii to esCipe into the aound, ma\ 

mn die gastro- 

livaai. K rendered hannlci-> b> 

L'uectiDn'^''?'^i °f,‘-'’^don, there is little feir ot 
dl icoscls are ligated indiiiduallv 
. '^"^“"lered. It is bcliesed ih U the 

mtfc,nn«” die wall of the stomach and 

be-nn \es 5 els v Inch may 

CfMtna ° die blood pressure is in- 

caS" ei^i "f S pobtoperatn e \ omiting W lien 
danirr^fi. bg'itud separately, there is little 
ruo'ed (l) fntcr- 
theam^t dio closure oi 

so dial j' Tt a continuous suture is placed 
stomirK f“^,'^des the entire opening between the 
lumen nn *'^b‘^tine, it tends to contract the 
acbon m ‘ts edges rigid V vahe-likc 

of result which obstructs tlie passigc 

-''Jlures [n placmg interrupted 

tbis interior section of the gastric wall, 

empIo.pH counteracted (4) Silk is 

®ucoiK suture material to unite tlic sub- 
^tomarh and serosal layers of the 

reaction '“destine It appears to create less 
renal Tt 1 ®rrtures of catgut or other ma- 
eonee<;f,o« desirable to dimmish swelling and 
’asute opening which is made, to 

good function 

diroush °'PP''oach The operative approach is 
‘”8 in rectus incision The open- 

^cr sonH “‘T^^^'crse mesocolon should be ample 
ttoinach pyloric portion of the 

‘^Cbirednn 7" '•‘^"riot always be placed at the 
P int owing to variations m the length of 


the meseiiterv and in the arrangement of Us 
i tbSeis \\ hen poobible it should be to the left ot 
the midille i olic artery and parallel to it so as not 
to disturb the cireul Uion ot the mesentery The 
upptr evircmitv of the slit should lie at some 
distance from the large bowel so that the intes- 
tinal lumui IS not compromised when the mesen- 
tery lb sutured to tlie stomach itter the anasto- 
mosis has been completed 
Cl Ota of site, for t/ii. aitiistoinos^s When the 
stom tch his been delivered llirough the slit in 
the mesentery , it is evplored for the purpose of 
selecting die site tor the stoma To permit early 
and adetpi Ue emptying ot the stomach, the arti- 
liei i! oriliee should be pi tcecl di igon illy across tlie 
jiosterior surface of the [irepylonc region \t 
operation this mav not be die most dependent 
portion ot the stom leh, lor the seetion which 
appears to be it the lowest point in a dilated 
slomich, may' not retun this position when the 
orgin Is reduced in si-e \n opening placed in 
the dependent jiart ot a distended stomach miy 
be tound, 111 postoperative roentgenograms, to 
drua only the ujiper lialf of the gastric contents 
The stonn should measure about 10 centimeters 
in length Iraction sutures are placed m the 
gastric wall so os to mark each end of the con- 
templated opening, and while diey are held under 
slight tension, a loop of jejunum is brought into 
the wound 


1 wo points must be considered m selecting the 
loop ot jejunum to be anastomosed to the stom- 
ach First, the peristaltic waves m it, below die 
anastomosis, must move in die same direction as 
the waves in the stomach Second, the loop of 
jejunum above the anastomosis must be sufii- 
ciendy long to prevent tension, but not long 
enough to permit puddling, or to act as a reservoir 
for food The proximal end of the stoma in the 
jejunum should be 10 to 15 cenUmeters from 
Trcit’s ligament It should be placed midway 
between the mesenteric attachment and the oiipo- 
site tree side of the jejunum, i e , at a distance 
from the mesentery of about one-fourdi of the 
total circumference of the intestme The traction 
sutures, previously placed in the stomach are now 
carried through the mtestmal wall at each end of 
the site selected for the stoma Traction on these 
sutures now brmgs the serosal surtaces of the 
stomach and intestine m alinement In this bos 
tjon a continuous suture of silk is mtroducS' 
through the serosa, musculans, and submueSa 

of each organ so as to torm the posterior u,, 11 c 
k a„a.,„„„s.s (F,s .) M., 
now placed so that, if tied thev i ” 
walls of the stomach and jejunum atlTstan^e 
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of about I centimeter from the continuous suture 
line just described (Fig 2) These stitches are 
Y cenUmcter apart and extend the length of the 
contemplated stoma When completed they are 
loosened suffiaenlly to allow an instrument to 
pass under the slack A clamp inserted bctneoi 
the middle mattress sutures and passed under 
them to one end of the intended stoma is made to 
grasp and bold the traction suture while the 
instrument is XMthdrawn The same maneuxer 
IS carried out mth the traction suture at the 
opposite end The ite of the stoma may now be 
exposed by retraction on the traction sutures 
which reflect half of the mattress sutures to each 
side (Fig 3) 


mmislered in amounts sufficient to abohsh pain 
on breathin^ Patients o\ er 50 ) ears of a e 
develop pulmonary emboli and it is felt that 
shifting the position of such patients eieiy a 
hours may prevent thrombosis after gastro- 
enterostomy 

Six to 8 hours after operation 500 cubic centi 
meters of 10 per cent glucose in sahae is given 
intravenously If the patient has been depleted 
b> the operation or if his red blood cell count is 
low a small transfusion of blood is preferable 
The fluid intake for 24 hours is mamtamed near 
a 3000 cubic centimeters total 

The usual regimen after gastro-enterostomy is 


The gastric wall is now inascd Y centimeter 
from the contmuous suture of silk Bleeding 
vessels are secured with hemostats and ligated 
with plain (No 00) catgut as soon as the stoma 
is completed An opening in the jejunal wall in a 
similar position and of the same length 1$ made 
The V essels are caught and tied as m the stomach 
Over the iniual continuous suture of silk a con 
tmuous lock suture of plain (No 1) catgut is 
introduced through the entire wall of intestine 
and stomach and earned just beyond the ex 
tremitics 0! the inasions Ulien all bleeding from 
gastnc and intestinal surfaces has been controlled 
the mattress sutures are mucosa 

IS carefully inverted while the walls of the tno 
organs are approximated by drawing up on these 
sutures \\beQ they are tied interrupted vflk 
stitches are placed between them to remforce 
the closure further (Fig 4) The transversemeso- 
coJon IS now anchored to the gastric portion of 
the anastomosis with interrupted silk sutures 
This prevents henualion of small bowel through 
the defect m the transverse mesocolon 
The abdomen is dosed without drainage Con 
tinuous chromic catgut is used to appronmate 
the peritoneum stay sutures of a durable non 
absorbable matenal such as silk worm or dermal 
are passed through theexternalrectussheathdown 
to but not through the muscle the fasaa is closed 
with interrupted sutures 0/ chromic (No i) cat 
gut mterrupted silk sutures bring the skm edges 
together 

POSTOPERATIVE TREATUENT 
The postoperative treatment begins as soon as 
the patient returns to bed with the subcutaneous 
admuustration of 1500 cubic centimeters of salme 
solution Carbon dioxide is given every 2 hours 
to hyperventilate the lungs When consaousness 
Is rained the patient is placed in a Jo v Fowlers 
position At Ais time also morphine is ad 


F r 49 bouts \ uu g by m in. 

Third dyjccmof tre ry bou 
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S th day w I r d / ^ 6 sm U ra I» eoMinmg I 
np xtrealtly 45 grams f protein t gr m fcarb> 
b>d t a a a » grams f fat and t tall g }eo 
calo IS 

N nlii d y to feurl lb C dually each f ed g s in- 
c sedf m oot 500 grams F m them tad y 
milk egg* *oup eaf b e*d a t eg uWea, and 
fni t a e add d t th diet 
Fou l enth d 1 llo g d >a So gi ms p et 

gram flag ca b hjd ate. 'Ibis q I a ly 

aeoocal les Itisg nuidfedigs fapprxustly 
Soog amseach 


The patient is allowed up on the fourteenth 
postoperative day then his fluid and caloric 
intake are suffiaent for his needs The first 
fluoroscopic examination is given at this time 


COUPLICATIONS 

The immediate postoperativ e routine described 
meets the needs of the majority of patients but 
cannot be adhered to when complications arise 
The more common complications after gastro- 
enterostomy are 

Vomtltng A patient who continues to vormt 
after the effects of the anesthesia hav e w om on 
sometimes can be reliev ed by gentle la' age 0 the 
stomach with warm salme solution we believe 
this procedure to be without dan er and it niaj 
by wa hmg out dots or other material retained in 
the stomach ov ercome the tendency to vomit 

Uemo rhage The best insurance against post 
operatj e hemorrhage is careful 
bleeding ves els during the operation It tner 
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idence of bleedag at any tune, a smaU nasal 
tube IS mtroduced into the stomach to detemnne 
the presence or absence of blood 

complications These are combated 
m be usual manner, by change of the paUent’s 
m ^>'P^^entilation of the lungs, 
morphme to abohsh pam 
and allow deep respiratory excursion 

boS espeaaUy of the large 

tomv’ aaoided after gastro-enteros- 

aSe dKif to preventpostoper- 

compliSfr ^ stages ot Ibis 

enemas decompressed by 

nmiutf At the begm- 

Padent m operation, when the 

fflffltbi amount of hquid nounsh- 

almost comnlBf may appear to be 

toutmediemnr^ti, orcumstances the 

Md the sfo„,„.,^/°“^th day shoidd be resumed 

t*nd poatoDPMt ’^‘^tion persists through the sec- 
-tomS flct nnf " ^hich'penod the 

2nd sDasm of tt, Postoperative edema 

tiin prodSuL^V”"^ 2n 

^ lie stomi n ^ ^ temporaiy obstruction 

npwatue luadequate m size, 

® mtenention may be necessary 

(, ^“^tOMRATIVE EXAim,«ION 

Inige series' Letter have studied 
nomt- „ P^^ents after gastnc operations 
^nlerostomies poorly funcUonmg gastro- 

«aimiiaUon determmed b} x-rav 

appear that clmical symptoms It would 

‘be tunction 210 better method of estimating 
'’’dual^f.rm , j gastroenterostomy than b\ its 
has been arirr, fluoroscope alter banum 

To delete the result 
‘be patient m amount ot banum is given 

dtchartre fluoroscope prior to his 

bi^spital No ill effects from 
tbestoaiaanrl , bieen noted The location or 
'b'^ternuned ^ nertam degree, its size may be 
nccQum^ tor v-anables whicn 

SU-tro-entf^rnc^ ^ noujonty of poor results after 
'■“'•erostomy 

ne-exarnmed 0 months alter 
‘‘vma wiij t, y ®nid of the sixth month the 
’nd size assumed a permanent position 

hmitet^°'"*^^^'^P'*' ^'‘^^nmations are, there- 
'■''n'P'aint > ^ 12 the patient is tree 01 

* eierable to the gastro-intescmal tract 


on 

Beginning margmal ulcers and recurrent ulcers 
may be discov ered by x-ray before marked svmip- 
toms have appeared, and treatment can be ima- 
tuted at once with the avoidance of serious late 
manifestations and comphcations. The treatment 
may consist m enforced rest and careful adherence 
to a ngid diet How ev er, it may demand surgical 
iiit^rvGntion If tins is the cssCy then surgerv 
be undertaken betore penoration occurs, an inci- 
dent which obviously adds to the risk of opera- 
tion If the surgeon is present and the 

observations with the roentgenologists, he h*^ an 
opportumty to study his cases with a view of 
improvmg his operativ e procedure 

The 2 roentgenograms illustrate the v-aiue of 
this torm of check on the results obtained. 

Figure 5 illustrates a ty-pical stomach with 
py lone obstruction It is dilated to almost three 
times the size ot the normal stomacn, aithouo-h 
the obstruction is mcomplete In Figure o, the 
same stomach is shown alter gastro-enlerostomv. 
.-VII the requirements lor a good therapeunc result 
are present, the stomach has markediv aecreased 
m size, the stoma is near thepy lorus and, although 
the exact diameter is not VTSuahzed it is adequate, 
for only a small amount of banum is retained in 
the stomach, the duodenum and jejunum mav be 
seen irom the pyionc sphmeter to the anasto’mo- 
sis, the loop^ 13 not suffiaently long to permit 
puddlmg The distal loop lunctions well for tne 
banum has penetrated mto the .sm.ii; mtestine 
below the anastomosis 
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* procedure, a precautionary measure designed to 
forestall an uncertain and unpredictable future 
It IS foolhardy to wait for more disturbmg sjunp- 
toms to force the surgeon’s hand 

HOW TO TOILER MORTALITY 

I feel that two avenues to lower this alarmmg 
mortahty are open to us (i) the continuous and 
increasingly vigorous education of the public to 
the dangers of procrastmation, (2) improved 
technical handhng of the ruptured cases so as to 
sai e many of the patients who are now being lost 
With reference to the first of these needs, we alt 
know that many patients with appendicitis re- 
sort to self-medication m the early stages of the 
attack, thus losmg valuable tune before the ad- 
vice of a physician is sought It is so easy to ask 
a druggist for somethmg that will reheve a pain 
in the abdomen and to be given a sedative or more 
probably a catharhc 

The use of cathartics is especially objectionable 
It was reported by Heyd that of goa patients with 
acute appendicitis who took a cathartic, i m 14 

A A I 111 7 

uiea, whereas of 402 who took no laxative, only 
I in 80 died In Kehl and Rentschler’s series of 
120 cases, all but 2 of the 16 who died had been 
given cathartics, usually castor oil, before ad- 
niission to hospital 

Too often the patient supposes that the pam m 
Ppeiidiatis must always be low down on the 
f discards the thought of appen- 

."■'“^^^niiiise his pam is localized somewhere 
se He does not know that delay may mean 
h death In some cases of insidious 

set he may not even notice the earher symp- 
nis, may not be aware of anythmg more than 
discomfort m the intestinal region and 
lint 1 disturbance, and thus fail to seek aid 
tnn if lins actually burst and peri- 

atvn'^ , ® ni^rived Such cases are, to be sure, 
^ical In cases m which the attack begms 
sirn Pnni) the patient is driven to the phy- 
UTimf 1 It IS strongly mcumbent 

uron t ^ letter to impress the patient with the 
one of hospitalization and early 

rnnft avoid the comphcations that are al- 
delay and the danger of 
sued procrastmatmg course is pur- 

as th 'V before operation must be recognized 
But ^nctor m the death of these patients 
OrcnrU^t ^ second of these avenues of ap- 
esneo 11 ^ ^°vvered mortahty that this paper is 
m iii*^6rested Wherever improvements 

technique and m the pre-operative 
postoperative handhng of the ruptured and 


TABLE I — MORTALITY EEOM APPENDICITIS AT 
GOOD SAMARITAN HOSPITAL (1931-I935) 



Cases 

Deaths 

MortaliU 

percentage 

1931 

3 oS 



Acute 

II 

3 I 

Subacute 

II3 

3 

2 7 

Chronic 

201 

2 

I 0 

Perforated 

64 

II 

171 

Total 

736 

27 

3 7 

1932 




Acute 

304 


4 6 

Subacute 

II6 

° i 

0 0 

Chronic 

tgt 

1 1 

0 3 

Perforated 

55 

10 1 

18 2 

Total 1 

666 

^5 1 

3 7 

1933 1 




Acute 1 

340 

tt 1 

0 2 

Subacute 

112 

1 

0 9 

Chronic i 

162 

0 

0 0 

Perforated 

^9 

12 

24 5 

Total 

663 

24 

3 & 

1934 


16 


Acute 

3?9 

4 ^ 

Subacute 


4 

2 5 

Chronic 

1,2 

0 

0 0 

Perforated 

39 

0 

23 I 

Total 

7 =S 

29 

3 9 

1933 


16 


Acute 

400 

40 

Subacute 

177 

0 

0 0 

Chronic 


0 

0 0 

Perforated 

35 

4 

11 

Total 

757 

.0 

2 0 

Total number 

35 iO 

i.S 

3 S 


gangrenous appendix have been adopted, they are 
already bearmg fnut m a lessened death rate 

With a view to showmg the results that hav e 
been achieved by applying these newer operative 
methods at the Good Samaritan Hospital in Cin- 
cinnati, I hav'e prepared the accompanymg table, 
based on 3,550 cases of appendicitis taken from 
the files of diat hospital and cov ering the 5 year 
period 1931-1935, mclusive Table I records the 
number of cases of acute, subacute, chronic, and 
perforated appendicitis, together with the number 
of deaths m each category and the percentage it 
represents lor each year and for the entire 5 year 
period The mcidental appendectomies done 
while operatmg for other conditions are not m- 
cluded 

It will be seen that the subacute and chronic 
cases carry a mortahty of about i per cent 
Wherever the appendix ruptured, the total mor- 
tahty rose to between ii 4 per cent and 24 5 per 
cent, av eraging about 18 9 per cent o\ er the 5 
year period, but with ii 4 per cent lor its latest 
and lowest mortahty figure for anj single year, 
that of 1935 Under the chrome cases are m- 
cluded the mterv al appendectomies 
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JJi my last senes ot 50 cases of perforated ap 
pendix m which the cecum has been decompressed 
at the time of operation the mortaUly for sudi 
casts has been only 4 per cent— a reduction of 13 
percent Furthermore both deaths in the enes 
were in cases m which patients had gencrahzed 
peritonitis at the time of operation 

DECOMPRESSION OP TECDM 

During the past 3 >eats we ha\e made anum 
her of modifications m the technique of appen 
dectomy Fohowiag removai of the ruptured 
appendix I hate in a la^e number of case in 
serted a Pezzer catheter into the cecum and 
recendy I have been inserting it in practically 
every case of ruptured appendix The catheter 
1 introduced through the cecal opening after re 
moval of the appendix and two tme Imea purse 
string sutures are apphed A soft rubber drainage 
tube IS earned into the cul dc-sac and another one 
is inserted into the due fossa to prevent secondary 
abscesses These two drainage tutiesare removed 
on the tenth day alter operation A cbmp is 
placed on the disUl end of the catheter m (he 
cecum This IS removed from time to time to per 
nut escape of gas ot possible fecal material 

The mam purpo c of this cecal catheter is to 
permit decompression of the bowel before dis 
tention occurs with resulting piral>sis Wilkie 
has pointed out that there are two primary and 
fundamental proce ses which occur m appendi 
citis one IS the acute mfecuon of the wall of the 
appendix the other an acute obstruction of the 
lumen of the apperdix comparable to any other 
tj^pe of ob truction of the bowel In the former 
the rvw of teni3>exature is natural and inevitable 
Butmtheobstructivct>-pe this nse is absent dur 
mg the early phase at the very lime when diag 
nosis IS all unporlanL 

While WilkiP does not agree that obstruction 
precedes infection in all cases he doesbebeve that 
blocking of the lumen with consequent tension 
IS the real danger in appendiaus In cases m 
which this factor is pronounced a cccostom> or 
enterostomy is indicated uch as would be ap- 
propriate in any other type of mtesUnal occlu 
Sion The distention hinders the arculation m 
the wall of the appendix which then loses its 
power of resistanci Relief of this tension by a 
ceeostomy wiU accordmgl> render a service to 
the inflamed penloneum by improv mg the blood 
supply 

This cecostomy openmg however serves not 
only as an adequate valve for the escape of gas 
but aLo) as an inlet for fluid to counteract drfiy 
dralion The Murph> drip is gu en at legulat in 


tervals through the inserted c„theter It has the 

J^vantage of brmgmg fluid to just that part of the 
bowel where U can be best ab% bed Tlusisfai 

from true of the drip gn en by rectum nhe e re 
tention of fluid may be quite difficult in view of 
the natural excretory function of that oiaan la 
the ca e of >oung children the cecum is a par 
ucularly practical point for giving the drip 
avoiding wettmg or soilmg of the bed The cecal 
fistula can also be used lor the admimstration of 
enemas and for flushing ou t the bow el at mterv aU 
as may be required 

In uie past many a surgeon has obsi n ed that 
the appearance of a spontaneous fecal fistula dur 
mg the course of an appendicular peritonitis has 
resulted ui almost immediate cessation of alarm 
mg symptom and m marked impr >\ emeat in the 
patient s general condition A cecostoray dram 
age deliberately placed has the same therapeutic 
eSect and m ad litioa has a tendency when no 
longer needed to dose pontaneouslv which is 
quite different from the behavior observed m an 
oidinar> peisjstentiecalhstula Thecatheletu u 
ally starts to dram within 24 hours and dram 
age continues for 4 or 5 dajs After this the 
dramage froin the catheter les^ns and the bowels 
move naturallv The stay in the hospital m cases 
ID which the cecum has been drained and m which 
no compbcatioDS have arisen has averaged onlj 3 
weeks and the fistula closes completdy within a 
month This outcome 1$ unlike that of the poc 
taneous fistula which usual!) takes 6 to S weeks 
to close 

We do not claim that every patient with gen 
eral peritonitis will recover through use of the 
method of decompression but we do assert that 
It IS becommg the usual thing to see pauents re 
cover who formerly would have died and the 
convaleM.ence under these conditions is not ncarl) 
so stormy as it was under old methods Dor 
ranee and Nealon report that thev have used this 
method with excellent results in 30 case securing 
effective decompression of the intestine by pro- 
viding an outlet for gas and fecal matenal 
The question may be raised whether it is nee 
essaty to dram the bowel m every case of rup 
tured appendix The answer is probably that it 
IS not but until we know on which ones to do an 
enterostomy and on which ones not to do so it is 
safer to employ the method in all rormerly iw 
ture came to the rescue of these patients with a 
fecal fistula to relieve distention but she did so 
rather late or we did a secondary entero tom) 
also late when distenUon and frequently pa^ 
jsis had already occurred and then it was too 
late 
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In some of our cases we use continuous gastric 
lavage to supplement tlie cecal catheter in high 
obstruction or high ileus, where vomituig is per- 
sistent and the patient accordingly suSermg with 
dehydration and loss of secretions from hv er and 
pancreas, but this is not needed nearly so fre- 
quently as the cecal fistula In order to rehy- 
drate a patient who has lost essential fluids by 
vomitmg, either gastric or duodenal lavage is 
instituted through the nasal catheter by the con- 
tinuous method, as advised by Wangensteen In- 
travenous or subcutaneous mjections of glucose 
and chlorides are givmn routinely, and the 
ilurphy dnp is carried out through the cecostomy 
nound In short, any method that vviU succeed 
in accomphshmg the replacement of lost fluid is 
pressed into use, and it is astonishing to see how 
rapidly the prostrated and collapsmg patient is 
restored to relative comfort by this restoration of 
fluid equilibrium 

INCISION AND DRAINAGE 

As regards the type of incision for reaching the 
appendix, it seems to me that this is not so im- 
portant as some surgeons would have us beheve 
There is very little difference betw een the pomt of 
entrance of the Kammerer, or outer right rectus 
incision, and the McBurney The fact is that the 
McBurney incision extends to the margm of the 
right rectus and frequently overlaps the muscle 
It exposes more raw surface to mfection and does 
not permit cul-de-sac drainage as readfly as the 
lower right rectus mcision This, m my opmion, 
IS a disadv antage, especially when diffuse pelvnc 
peritonitis is present Secondary cul-de-sac ab- 
scesses are more frequent than is generally sup- 

We all agree, I think, that if a localized ab- 
scess IS present, the incision should be so placed 
ns to provide the best facdities for drainage With 
me patient m the usual Fowler position after 
bemg put back to bed, the pus drams ideally by 
mis method We are absolutely opposed, mth 
AIcGrath and Eiss, to the unsound practice of 
sunply drammg m the presence of localized pus 
and leavmg the appendix alone Some surgeons 
no tins because they are afraid of spreading an 
mfection that shows signs of vvaUing off, or be- 
cause ovvmg to adhesions they cannot find the 
appendux We feel strongly, however, that an 
operation for appendicitis that does not remove 
me appendix is only a palhative measure and m- 
'anably invites sequels, pavmg the way for 
stronger adhesions and more mflammatory and 

orous changes that will ultimately requue re- 
newed surgical measures of a more radical nature 


With proper caution, through a wide mcision, 
the intestmes can be packed off completely with 
moist pads, the plastic adhesions, usually not yet 
tough, can be carefully loosened, the pus can be 
aspirated, the appendix can be found and re- 
moved, and the cavity can then be thoroughly 
cleaned out and closed, with or without dramage 
accordmg to the mdividual case 

RELIEF OF DISTENTION 

We are convmced that the peritoneum can take 
care of extensive mfection even m presence of 
general peritonitis, provided the boieel does not be- 
come distended It is distention that we have to 
fear more than infection, for distention impairs 
circulation in the gut walls and leads more quickly 
than anythmg else to gangrene We find Wilkie 
msistmg that blockmg of die lumen with tension 
is the real danger m appendicular disease and 
advocating cecostomy or enterostomy accordmg 
as the large or the small bowel is more affected 
Such rehef ot mtra-mtestmal tension wiU, among 
other thmgs, render a service to the inflamed 
peritoneum by permittmg a more efficient blood 
supply 

With the source of mfection removed, the peri- 
toneal cavity IS generally capable of takmg care of 
Itself, say Wilhs and Mora Consequently, with 
the ruptured and gangrenous appendix out, they 
regard dramage oi the cavity as unnecessary 
They behevm that it does not subtract from the 
mortality but, on the contrary, adds to the mor- 
bidity A study of loo cases convinced them of 
the comparative safety of closmg the abdomen 
without dramage m acute suppurative appendi- 
citis 

Haggard has seen gangrene present as early 
as 6 hours after the first symptoms of appendi- 
citis and states that it usually dev elops within 24 
hours, agam supporting the view that it is ob- 
struction of the lumen of the appendix that 
causes the fulmmatmg cases m which the patient 
IS gravely ill from the start with agonizmg and 
contmuous pam and persistent vomiting This 
mdicates what is to all mtents and purposes an 
mtestmal obstruction, endmg m death of the ap- 
pendix with almost certam gangrene and perfora- 
tion unless promptly operated on But when the 
distention is reheved, the peritoneum has strong 
resources withm its own circulatmg blood for 
combatmg the mfection 

When the peritoneal cavity is lound full of tree 
pus, this should be carefully aspirated, never irri- 
gated as was done ot old Irrigation only serv es 
to dissemmate the mfecUous material Modem 
surgery has renounced this method and concern 
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TREVniENT OF FRACTURES 

FuRIIILR OBbLR\ MIONb ON TIIU USE Oi SpLEXIC ExTIEVCT 
1 HOM \S WIIULLDOX, M D , Richmond, Virgin! \ 


T he idea of a splenic extract diet was sug- 
gested b> the work of Otto Fliegel who fed 
raw spleen to patients with bone and joint 
tuberculosis The present paper is the outcome of 
this idea and its development, tor the question 
\erv soon arose whether, if splenic extract treat- 
ment can be used m tuberculosis of the bones and 
joints, whj not in fractures (new and unumted), 
in oateomx ehtis, and in rachitis’ 

19^3, the writerMescribed the useot splenic 
extract in the treatment of bone and joint tuber- 
culosis, over a period of 2 \ears The results were 
summanzed as follows 

I The use of splenic extract in the diet of p iticnU suffer 
*“S "*th hone and joint tuberculosis has been found xery 
beneficial, as improvement is noted in the febrile condition, 
the local reactions, the growth, the weight, the color, the 
appetite, the blood composition, the deformitv, the com- 
plications, the roentgen picture, the activity permissible to 
the pabents and the dispensing w ith support 
, Improvement from splenie extract treatment proba- 
bly will be more apparent to those who ire unable to en- 
lorce a strict compliance w ith the accepted ideal tre itment, 

1 s , support, recumbency , hetioUierapy , proper feeding and 
proper aerauon hv.h i- 

3 The production of splenic extract is possible and the 
distribution is practicable 

4 It IS possible to obtain the co operation of patients in 
adopting the splenic extract diet, even of those in remote 
sections 

5 Splenic extract treatment has also produced improve- 
ment in osteomyelitis (acute and chronic) and in unumted 
This mv estigation is w ell under w ay 
0 Enough improvement has been shown in the blood 
omposition to stimulate further study of this phase 
j, ^ Jdd w riter cannot explain the improvement gained by 
e administration of splenic extract Various explanations 
fn'fl? but these- investigations lead 

the belief that as yet there is no certainty as to which is 
me most miportant factor 

\%ile the report of Barr does not confirm this, 
e has been good enough to leave the matter open 
Ine writer explains Barr’s opinion first upon the 
dsis that Barr carried out the splenic extract diet 
only for 6 months, which is not a sufficiently long 
'me, and second, upon the fact that Barr’s pa- 
lents were already receix'ing such superb treat- 
ment (Peabody Home, Boston, Massachusetts) 
dt the small degree of improvement possible 
Was hard to ascertain, while the writer’s cases 
Were collected from a group m which the excellent 
reatment of Barr was impossible Hence, the 

-I Bone &. Joint Surg 1933 April 


iniproxemenl gamed by hmi by splenic extract 
diet was very evident 

The late Dr Eikenbary through his associate. 
Dr John F LeCocq and assistant. Dr J N Nel- 
son, duplicated the w ork of Barr and of the w riter, 
and their results would appear to confirm those 
reported by the writer 

In 1933 , 1 was unable to explain definitely why 
these cases of bone and joint tuberculosis im- 
proved under the treatment with splenic extract 
but at the same time I had noted improv ement in 
acute and chronic osteomyelitis and m unumted 
fractures -Vs there is calcium deposition m the 
healing of bone and jomt tuberculosis, and as this 
is also the case with acute and chronic osteomye- 
litis and unumted fractures, the work of unumted 
fractures was pushed along as a definite investiga- 
tion, with the idea in mind ot the probabihty of 
being able to work out a solution of the physio- 
logical action of the splenic extract And from 
this investigation the writer now feels that he can 
make some deductions 

The present paper is designed to show the effect 
of splenic extract diet upon the healing of frac- 
tures 'Vmong the 45 cases which he is reportmg 
here, there hav e been 3 failures, and all three of 
these failures fall m the senes of cases m w’hich 
bone grafts were performed Two of these were 
fractures of the femur, with massive grafts, and i 
was a fracture of the humerus with a massive 
graft In i case it is mipossible to explam the non- 
union of the fractured femur on any grounds The 
case of fracture of the humerus had been operated 
upon originally by some one else and was under- 
stood to have had an mfeebon of the previous 
graft One case of fracture of the femur, operated 
upon by the writer, with a massix e graft, had an 
infection as a result of an old compounding of the 
fracture which had been healed for a y ear and was 
therefore considered by the writer to be quiescent 
at the time of the operation It is interestmg to 
note, however, that m spite of the fact that union 
did not take place completely, the graft did unite 
so solidly to the proximal end of the distal frag- 
ment that at the time of a second operation, the 
graft had grown so firmly into the proximal end 
of the distal fragment that the cleavage line could 
not be found, and it was impossible to remove the 
original graft The graft was therefore cut off 
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cvcnl) wuh ihc I roMiiuI cnj of ihc listal fra>, 
mcnl ami tJie distil jh rtioii of llic Rrafl was left 
c mplcttl) ingrown into the | roiimal cnl of the 
di taJ fragment This woul 1 lea 1 one tu Lclicie 
that thcsplinic extract diet luflicl{xal loa great 
extent and lint another factor prdjabh the in 
fccti n was wholl) to blame for the |)crMsltnt 
nun union 

riitpriblcrawasattackolxerj cautiou Ij and 
splenic extract was usol at tirxl t nl) as an adju 
vanl Inothcrworls U was ueol onij tosu|ile 
ment the ilhcr priccdure's m the treatment <( 
ununitcil fractures Hie tirst senes uf ca^is run 
SI te I of iht v. m which lx ne graft < {kcratiuns wire 
jicrformcd In this v.ries of cases— S m number — 
it was foun 1 tlut nut onl> ii I uni n incur m ire 
quickly an] more Irmly tlian wuult <rlicunl> 
haycbcenexi>ccliil but thee nliliin fthel me 
05 a whole yyis im])roycd In Case f i S\ i 
the cortex of the bone at Uie timei f ihe<)| enili n 
was founl to be eil onl> egg shell thicknes It 
dull] lie cut with an 0 leMtome almost I > pressure 
uflhclnnlal ne y lUioul a mallet Nutonljdid 
unt in lake ( lace but in 6g lay s the degree of 
union was unusual and in ga day-s (14 weeks) 
union yyas (>crfccil> vhd In Case i a b\ a 
bccau>< of the result airci I) iji|K.ncncesl in 
eral cases it was decided to aban Ion the nus ue 
tei>k uf graft and to use I nl> 1 mall graft to hoi I 
the ends >f the fragments of the fimur m appi 1 
lion Due to {Nior facilities cycii the(>o Uun was 
not perfect but in pile of this a mass (calcium 
was dc| ositeil so great tlut the writer was Uir iwn 
into c n tirnati n Ihe cunclu ion that ]lrnic 
extract induce! an unusual drix> it if calcium 
now Hcmcd un i\uidal Ic 
The ccond sene ol cases— i; m numbtr— was 
begun then 1 urtunatcl) at this time Ihc wnUr 
had a considerable number uf fraciur'S in which 
the [ o ition uf the fngments was good nlthough 
lack of union had pcrMSlcd from 7 to 12 minths. 
This group con istcd of ca«cs that were treated 
b> the admmi tration of picnic extract and the 
use of crutches alone N 0 oUicr treatment was in 
stituled as in these cases other proccilurc had 
been exhausted The serial roentgen ray llmsci 
Cases Tj S \ 2 F 4 S \ 2 1 5 b \ 2 and 
F6 b\ peak for ihcmscUcs 

These obscryations seemed to encourage the 
writer mfcrence that the a Imini tration of 
picnic extract lid stimulate the dci>osUion of cal 
cium \ third scries i as then tarted This sents 
consi led of 10 ease which ha I been rtferred to 
the wnter of fractures united more or le s in bal 
position after 1 duration of time (j to 4 month ) 
Following the proper reduction of these fractures 


Ihe luticnls rccciycd splenic extract UTnlc it is 
Iruc tliat following the projicf rcducUon of frac 
lures which hate Ixcn in maljxisiti n (or some 
lime m which there is little union healing is ex 
(icclctl with this priccdurc of reduction alone 
Case I 7 b \ 2illustralcsthewntersi«oiiitlliat 
the Jfjx) ition of calcium following roluclion in 
those I aticnls trcalt 1 with picnic extract diet u 
m ifca Kancctl than in ihoscjaticnts without the 
diet ail 1 by cumpring the rap idity of ihe calauin 
dc(x) III n Ictwccn the time of the fracture an I 
thi reduction (S weeks during i hich no flcnic 
extract was admmislerctl) and the de(K> lUon Le 
tween the reducti n an 1 the time the i>ostoi>era 
tut iilm was taken (4 weeks dunng which time 
the latunts recuyi 1 jilcnic extract) the c m 
|ural It increase can l>c noted 

Ihe fourth senes coa.1 led of i case that fa 
whitegitl I4>catstfage with fragilitas s&ium 
fills ]>atiait ha 1 reciivel ey cry known treatment 
b\ lea ting men throughout the yiirld without 
a\ III and in ad htion u teot imics perf rmed f r 
Cl rnciion of dcfarmilics in the pa t had nut 
healed when she was brought to the wnter m 
pile of the fact that the usirutomics had been 
|K.rf rmed some >car» previou 1} Lpon the 
q Icnic extract ta-atment not nUdtllhegcn 
eral c niilion of the bones as a whole tnarkedl) 
improye but the non union present dcfnilcly be- 
came vtid chnicall> and also improved ruent 
gm >! •gicall) Fhis ca'< is cspceiatl> inportaol 
m that ihe calcium anl ] hospborus balance 
showed 1 retention of calcium be! re treatment of 
o 235 an 1 a rclcnliun of j ho ( honis before treat 
mcnl of 0259 anl following treatment with 
sj lemcexlracioycrai criodof six months showed 
a caluum retention c f 0 , . o an 1 a pho phorus re 
Icntiun of o 94^ The calaum j ho phorus balance 
ha 1 been run in other eases (Table I) tf the 4S 
which comprised the total griup but this is the 
onij illustrative case m which the calcium phos- 
phorus babnee was run and it seems to confirm 
the writer s I ndings that calcium dcpi iiion 1 
slimubtcd by the j Icnic extract When thi ^ 
licnl was lirst seen by the writer he could hardly 
alk at best waddling with a 1 tance usmg 
two { ccial cints. \t the present lime she naes 
horse back an 1 is entirely mdependent Therancs 
are being continued as a protecliv e agent onh 
The tilth senes of cases was that in which fresh 
fracture eases were treated with picnic extract 
There V ere 14 if ihtseca c CaeFgSv xin 
dicalcs the unu ual activity of union 

It was now felt that it had been ptov^ dmi 
cally that splenic extract does forward the heal 
mg s)f fractures The problem of animal expen 
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mentation was ne\t approached Four dogs of 
the same ser, breed, si^Cjand weight were chosen 
These dogs were Irom separate litters One femur 
each of two dogs was osteotomized, and r tibia 
each ot a other dogs was osteotomized, b\ open 
operation The wounds healed m each case b> 
first intention No splmts were applied One ot 
the a dogs whose lemora were osteotomized and 
one ot the a other dogs whose tibiaa were osteoto- 
mued were put upon the splenic extract The a 
other dogs were fed a regular diet without spleen 
ChmcalK the union ot the fractures in the dogs 
upon the splenic e\tract diet w as \er} much more 
rapid and firm than the union m the dogs v hich 
were not fed splenic extract At the end ot 69 davs 
(9 weeks), all dogs were killed and a block of tis- 
sue taken through the Iracture line ot each of the 
specimens The histological report ot the patholo- 
gist 13 quoted as follows ‘ These specimens, all 
blocks ot similar size, were placed in decaRifjang 
ioluuon (strong formaldehj de 10 c cm , distilled 
water 90 c cm , mtnc acid ao c cm ) From tune 
to time I tried specimen No i to determme the 
degree of decaicification kklhen decalcificauon 


uas complete in No i, the tissues were all washed 
tree of acid and again placed m fonnalde- 
^^tich to mj surprise and chagrin I lound, 
hen I started to make the sections, that spea- 
mens i and 3 were properly decalcified while 
speamens 2 and 4. were so digested fay the acid 
^ut good sections could not be made Specimen 
-'0 I'Thepenosteumis thickened and consists of 
an outer dense layer, a thickened fibro-elastic 
ayer and a thin osteogenetic layer Bud-like 
pro(^ses of the osteogenetic layer are growing m- 
ward irom the penosteum A calafied matrix 
orms irregular indented tapenng processes In 
most areas there is seen a lay er or bone-matna 
^oa tlm surface of these trabeculae Spaces be- 
een these processes are filled with marrow con- 
ing pnncipally fat and ery thropoietic tissue, 
XI n a small amount of myeloid tissue and blood 
csaels The picture is that ot the w ell advanced 
^elopment ot spongy bone Specimen No 3 
r ® 13 the same as that of specimen No i 

u bone dei clopment seems more adianced, i e , 
more bone matns In fragments Nos 2 
fn ^ ^ there seemed to be v ery httle bone 

rtnauon and this was unsatisfactory' ^ I would 
It! there was less also from the reaction to 

D ® _ ^^Icifymg solution” Signed Regena C 
l>. ^ ’ Fathologist, Stuart Cucle Hospital, 

R'chmond, Virginia 


Uor decaL- the pathaloi^ist mean, the decalcityin^ 

•strict the dogs wfa^ cLd not receive pi«uc 

rtc^i-c- ^ betocc it decalciSrf the specjaeos frcai tnc cio^s wiuca 
pleax «tiact 
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Specimens Nos t and 3 were those trom the 
dogs V hich rcceu ed splenic extract in tneir diet. 
Specimens Nos 2 and 4 were those from dogs 
which did i!o> recene spleen in their diet Both 
irom the microscopic esammatlon and from the 
time of decalcification m the decaiofymg soluuon 
It IS evident that union m the dogs with splenic 
extract diet was better than that in the dogs 
without the splenic diet 

From these findings it is telt that it can be defi- 
nitely said that the administration of splenic ex- 
tract m the diet lorwards the healmg of fractures. 
This opinion is based upon the chmcal findings in 
fractures (new and ununited) m the human the 
roentgenological findings and the results ot the 
study- ot the calcium phosphorus balance in the 
human and the chnical and histological findings 
in expenmen tal animals (dogs) Ail of these 
points are coi ered m this paocr 

And moreover I also behei e that hght is shed 
on the physiologcal action of the spleen I have 
clmical, roentgenological, laboratory and histo- 
logical eiadence that splenic eactact which is 
taken orally induces calcium deposition in the 
callus of tractures mt does not actualii-' stimulate 
the formation oi new bone (and the writer has 
evidence which strongly infiueaccs him m this 
behef) 

Quoting Miwa 

Duboii Raymond once said that Ae =pleea is an meipLc- 
ab'e organ- Hn> -vom no’cE good cv en today fo- the tunc- 
uons 01 the spleen are so diverse and it, masaiute tnat 
although so many scholars have reported tcc-r findings 
about this organ, le-v if any, 01 Jieir theories ha e =o ^ar 
been generally accepted Or late years ho--evt:r tae belief 
that the =p'cen may be an endocrine organ Has steoahy 
gamed ground, but httfe eapenmental e.idectce cos been 
offered to support tae vieu that the spleen is- an zetre 
endocrine organ Donuiua Pel Port. Pearce, Xatnan B 
Eddy Downs Adrey and Xathon B Eddy JuLus Jfay or 
and Moncorpe, Belah ard Sa^ Elea Bnncninan. Hirsca- 
feld Hans and tt alter Fahiech) S G Sahharon, Tcaa Oda, 
ffirreiTeilci, In Incni-zen, Xinomrya Ocaeti and V. atecace. 
Stschedromtshy and Minho-y and Lopatm, Stcccearu— t- 
sky and S A_ Seltzen, Far.jis and Tangle Inamura To^tU- 
raitsu and Toy oda and others nave all commented on the 
subject Their thconcs, ho— ever are chiedv based npurj 
such clinical svmptonis as collaoee alter spfencetotny o- 
upon biological eapenmems -nth sp'en.c susetances ana 
only those pubhsned trom oar laboratory , are taicd on es- 
pemnents such as removing and traceolantoig the soicca 
in seres w animals In order to p-ov e coavTnciagi_ n r a 
specittc o-gan is encocnaol, it is not oniv necessary to ccaty 
out such erpemneuts as the abov e hut it is aLo xmportarir 
to a-certain -vnether or no^ there is a sp'cn.c s,.iistacce m 
the lymph stream or in the - cnoos olacd teat -roidii carr-' 
out any secrehon or eacretion from that o'gan, and, J 
there is to obscrv e ho-v lar tnis subetance can ccatrol Uei- 
mte symptoms that aevelop a, ter the remo .nl 0 ' tae o-aii 
It such a subsuince eaists it saould be caccucaE- is.-'ntcd. 
The present stua.es have neen carrea out oa rr 7 pnnaD'e 
and I have some s-gnuicant facts to renort. ' 




His (Miwa 8) experiments showed that increase 

ol spJciDC hormone causes decrease ol serum caf increase of parathyroid hormone cau«es 

cium Splenectomy causes increase of Scrum cal increased <erum calcium and remo al of para 
thyroids produces a fall m serum calcium The 



increase of thymus hormone produces a fall ol 
serum calcium and a decrease of thy mus hormone 
produces an increase of serum calcium 
(he writer has found no change in serum calcium 
upon the administration of splenic extract orally 
(he change in the calaum phosphorus retention 
detinitely shows that there is an effect upon the 
calcium m the tissues (Table I) The calcium 
pho phorus retention studies bear out the roeot 
genokgical and histological tudics that calcium 
is deposited 

Ivefcrring back then to the healing of fractures 
the wntcr does not believe that the administra 
(ion of spleen will make all fractures heal but in 
the absence of other cause of non union he does 
believe the administration will help in a majontv 
of cases to produce union and that the cause of 
non union m such cases is probably a low calcium 
phosphorus retention li not actually a negative 
one He also believes that the cases of tubercu 
losisof the bonesand joints and cases of osteomy e- 
litis that do not do well other things being equal 
have a low calcium phosphorus retention that 
' they V ill improv e on plenic extract diet and that 
they do this because oi the stimulation of calaum 
t retention in the tissues 

Table I represents the effect of splenic extract 
diet upon the calcium and phosphorus retention 
10 3 cases Of these 3 cases Number 3 represents 
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lig 7 

Tig 7 Case 4 Roentgenogram taken 
tempt at healing 

Fig S Case 4 Roentgenogram taken 1 1 
started 

Fig 9 Case 4 Roentgenogram taken 
Mas started Union is obviously eery firm 



Fig 8 Fig 9 


7 months after original accident No at 
weeks after splenic eetract treatment was 
13 weeks after splenic eetract treatment 



TABLE I 
Ca'cium retention 

Phosphorus retcolion 


Before Viler 

Before 

Alter 

I 

0 4S4 0 879 

0 437 ° 

2 

0 log 0 790 

0 168 

0515 

3 

0 23s 0 770 

0 259 

0945 


Case F 8, S V -2, of the senes described above 
The 3 cases evhose calcium retention and phos- 
phorus retention are gi\ en are cases of non-union, 
and It Mould appear that the retention in these 
cases tvas Iomt and that it approached the normal 
under the splenic extract diet It is entirely possi- 
ble that this is the t\ pe of non-union case that the 
splenic extract diet will help most, and again it is 
possible that the non-union in these cases may 
be explained by the Iom' calcium-phosphorus 

retention 

t 4^^^ F I, S V 2 Male, white, 64 years of age Patient 
'ad unimited fracture of tibia and fibula, left, duration of 
ae non union 1 1 months When patient w as seen by the 
"nter, he was using a walking splint which he had been 
wearing for 5 months Roentgenogram at this time showed 
"0 attempt at union in the tibia or fibula Physical exami- 
"iVtli” " ^ negative Complete laboratory w ork, including 
all blood chemistry, w as carried out in this case, and noth- 
ing abnormal was found Patient was put upon splenic 
extract diet immediately after operation, which consisted 
n a massive sliding bone graft of the left tibia He wore a 
P ?®^r cast for 7 weeks, at which time union was very 
f ,, Splenic extract diet was continued for several weeks 
n lowing this, as patient seemed to have a definite calcium 
oeficiencj of the bones 

Important points in this case are that at the 
tune of the operation, the cortex of the tibia was 
ound to be of egg-shell thickness Union took 
place m 7 weeks, and upon the splenic extract 
u'et in a few weeks followmg this the tibia had 


regamed an almost normal appearance in the 
roentgenogram, indicating definite calcium depo- 
sition This patient xvas followed by the writer 
for a period of 10 months 

CxsE r 2, S V - 2 Female, white, 15 years of age Pa- 
tient had an unumted fracture of the femur, right, for i 
year Roentgen ra> examination showed only a slight at- 
tempt at umon of the fragments Ph> sical examination w as 
negative Complete laboratory investigation was earned 
out upon this patient, and it was found not to have been 
altered materially FoUowmg the operation, patient was 
immobilized in a plaster spica and splenic extract diet was 
started Plaster w as removed altogether in 3 months, w itli 
good union Union w as so solid that it w as safe to manipu- 
late the knee 4 months after the original operation in order 
to break up adhesions which had formed from long immo 
bilization during her long non-union Splenic extract was 
continued for 5 months 

Important points m this case are that xvith only' 
a small intramedullary graft to hold the fragments 
m position, firm union immediately took place, 
and m addition there was a x ery startling calcium 
deposition about the site of the fracture, as will 
be seen m the roentgen-rays This patient w'as 
followed by the winter for a period of 13 months 

CASEFy, SV 2 Male white, 29 years of age Patient 
had unumted fracture of the tibia and fibula, right, for i 
year Roentgen ray showed practically' no attempt at 
umon Physical exauunation was negative Union began 
3 w eeks after splenic extract diet w as started and contmued 
progressiv ely vnthout retrogression The patient w ent back 
to work, doing full farm work, 3 months after splenic ex- 
tract diet w as started Splenic extract diet w as contmued 
3 months 

Important point m this case is that the healing 
of the fracture, after the beginnmg of the splenic 
extract diet, v\as almost perfectly serial, as will be 
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F Cat 5 R ntg nosr m taL Q b<fof« sple c 
tract tr alrecnt s ta t d lath 6 Imai > bes the 
n ited tf tu h ch h d pers t d fo > r It I 
h Ml St Ip] te hchbnd^i a Id I ct « hi bth 
pt thdst d>aP I Iv dhibbohd 
held tbd)ircult> Frthtt nthefnttKdbe 
pi ted Th tecoad I a tu has cc red c th d (al d 
fth p\ t 

1 8 ^ ts Bate 1 oc (g gramoK ct et Lc 

6 cLaltrspIen e tract t eatm t»asutd 


ccn from the roentgen ra\s Patient ua$ fol 
lotted bv the writer fora period of 6 months 
Cas I 4 S \ F m 1 t»h i a* > f ge la 
tethdn tdf tur ftb d fth la ght for 
(w od f ; in ib Koe tge > sh d I 111 t 
t mpt thigfthhoelt ( bad be mm b bred 
pi St f s 1 m lb b t e niy 



h Z C (K>cls Kmtk mthfl 
tn ' 1 > 

b(5 K lc cmtkftSd ft 

pi t act t Im t U led 



Igbialumi m pUni h ferredloth I r))> I 
exam lon« n gat e Cnpltelbo tory ig 
t sea n d tup th as d t si d tl 
h e bee lie ed e t pt t ha had 1 gl 1 1 It the 

blvod g from 9$ 0 m II gr ms to 96 m II g m 1 
• nt a p t po pi ic I act d «t nd ( m th 
th d a k heaU g f th bone dehul ly beg 0 d 
tio d iho t bat meat Inap nod f la s 

ly sol d nd p t t b g t Ih th t s pp rt 


In this case without treatment of an> Luiti be 
sides spleruc extract the bones began to heal 3 
weeks alter the beginning oi the splenic extract 
diet and continued to full union Patient was 
followed b> the writer for 13 months 


Case F j S \ \I I b i 0 >c s f ag P i t 

h da tdf tu fth f m I ft f r p< od f 

>e Roe ip y h ed pracl c Ily no it mpl t 

n Phj I m t s n g (1 C m(l 1 
1 bo t ry ug t med t po ih sc 

din f d Itoh been U a 5 1 f 

lebtct>e th bl d g t m 040 m II gx m l 98 

mil cams. Iti oipopl tldtl* 

pen id I j k Solo cu es lied Thi pit » 
( U df pen d f J e I 
C > 6 5 \ h mat ht oyrsfgt 
t I h d aft i d ( t f ih neck f th f m 

ght d l m th Roe Ig n y e m nai 

b »ed pracl caU> n It mp! t h b g f th I aciu c 
th pp tJ> I gad Icom) It ( th ock t 
th f m )h> cal tn t s gal Cmp' 

I lio t ly • . .1. — 
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8S per cent nothing abnormal as found The i\ hite blood 
celb tell from 15,000 to 9,000 Patient i\as put upon a 
splenic extract diet, nhen healmg began almost immedi- 
atelj , and a as very satisfactory in 14 i\ eeks 

In this case not onl)( did the fracture heal under 
the splenic e\tract diet, but the low-grade osteo- 
m) elitis present also apparently cleared up This 
patient was follow ed for a period of 14 w'eeks 

^ "hite. 42 years of age Patient 

f "Sht, 2 months old, w Inch had 

een during this period of time Roent- 

showed very little attempt at union 
inv^f„T-,t ^^“"’’^don was negative Complete laboratory 
UonTf^ri'’? "'‘j “se. and no altera- 

snlenir o i patient was operated upon and 

this treatment started at once The healing of 

roent>Tpnr.,r"^ remarkable, as can be seen in the 
was Uiuon w as very sohd in 7 w eeks Patient 

12 weeks "^ splenic extract treatment for a period of 

thf^f d weeks the healing of 

lm;»4 k unusual Patient was fol- 

y the writer for a period of 14 months 

tient harff^i ^lY '^ Female, white, 14 years of age Pa- 
neck of thp "dh unumted fracture! of the 

hactoesfor l''"'”? It^td had the unumted 

world snenflm®°°'^ many years She has been all over the 
the fracUires k® ^ Rolher, in an attempt to get 

Comnlete Physical examination was negative 

thrcas?anH u'l‘°^r‘“^““S=‘“°‘' out upon 

»n the imnnrHliV'^^ ^ound not to have been altered except 
lion The incrpse of calcium and phosphorus reten- 
and the nV.nc^'?' increased from o 235 to o 770, 

0 945 retention increased from o 259 to 

months after diet, and 6 

marked deDositinn^®f“°‘i“® had there been very 

non union chmcaU ™ bones, but the 

Senolooical nnmr / disappeared and from a roent- 

healing of fractures, unumted for 
and place under the splenic extract diet, 

bones characteristic of 
the wrii unproved Patient was under 

""ter’s care for 10 months 

had a frortn’r^^c If ^^ale, white, 14 j ears of age Patient 
^^gatne Tm femur, left Phj sical examination was 

^ fnimediatelj after the fracture of the femur had 


been reduced, patient was put upon splenic extract diet, 
and 12 days after the institution of the splenic extract diet 
the healmg of the fracture was quite remarkable 

In this case the splenic extract diet hastened 
healing to a point m which fracture of the femur 
m a child of 14 years of age could be considered 
moderately 6rm at the end of 12 days This pa- 
tient was kept on a splenic extract diet for a 
period of 1 2 weeks Patient was under the writer’s 
observation for 5 months 

SUMIIARY 

1 Splenic extract diet would appear to hasten 
the healing of fractures, both fresh and unumted 

2 Splenic extract diet may mduce an mcreased 
calcium retention which might explain at least 
one of the functions of the spleen 

Grateful acknowledgment is made to the following 
Rolland J Main, Ph D , assistant professor of ph> siology 
and pharmacology, Medical College of Virginia, who as- 
sisted wnth the ammal expenraentation, C Paul Reed, 
M D , of the Indiana (Pa ) Memorial Hospital, who kindly 
collected data upon 2 cases for the writer, C Braxton 
Valentine, biochemist of Valentme’s Meat Juice Compan> , 
Richmond, Virginia, w ho generously furnished the matenal 
used in these studies 
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LLO\C\TIO\ 01 THt PARTI ALU CLLIl PALATE 


BXKRLTT BROUN M 

Iroco hel>fp« tw t IS try Uukntlo I 

J N the repair of deft palates one goal should be 
to obtain the be t{>ossibIc function of the soft 
palate This will require jiliablc tissue sulli 
cientl> long to meet the posterior wall of the 
pharjTix (Passa\ant s pad) in the sphincter blc 
action of this region that doses the opening be- 
tween the nose and throat \Uhough oi>cralions 
maj be well executed and the palates maj appear 
normal after operation itiscxtrcmdv cxcqjtional 
that perfect speech is obtained This persi tent 
pecch defect is probabl> due to a leal of air into 
the nose which ma) occur if there is an opining 
left of onI> a millimeter 

In efforts to msure complete closure methods 
ha\e been described for gaming length in the 
palate or for canning the posterior pharjngiol 
wall forward These procedures ha' e been com 
pletcl> sumnanzedb) Dotrance iti lAeOgcrj/iee 
itiory of Cle/l Poktt and need onl> mentioning 
here 

Elongations ha'c been done b> freshening the 
edges of the posterior pillars detaching them low 
down in the phar>nx and then suturing them 
together m midlinc thus extending the |>alatc 
behind the u' ula this has effected good results 
m man> cases but tissue that is normaliv a tensor 
of the palate is changed aroun I so that the leva 
lurs pull It up in closure of the opening Ubir has 
pul rectangular llaps from the cheeks across the 
I>abte after it has been dissected backward but 
the procctlure is some" hat formidable for the gain 
m'ol'cd GilhesandFr) have described a back 
ward di section of the palate with an apparatus 
to hoi 1 a skin graft on the raw surface (lie result 
mt oj cning into the nose m the front part to be 
close 1 b\ an ibturator 

Some think that m complete clefts an oiuralion 
f the Uieffenliich principle mas be cxecutcil to 
allow mo' ing lackwar 1 of the entire pabte but 
ifan\ great ill \ beement isdonc a holcficrsistsin 
the front I art f the | ilatc Othirs have even 
sacnl cell the do urc in fr nl in order to hi c the 
lis ue avaibble posteriori' an I have then usil 
obturati rs for the anterior ojicning r ha e 
brought m tb} s from a listance 

\flcr do ure f the (lablc *c iral surges ns 
have lirected their atieniiun to carr>ing the 
[Kistcror pharjngcal wall ( nsarJ 1' reeling il 
furwar J I \ the use fa sul muc sal j r thesis 
an 1 b' rectanguhr mu ous tb| Jissecteil fn-e 


D t tCS. Sr Lons Misiibi 

rtlrScImuI I 'teUnjiK S Ln \l 

from thepharvnx and attached to the soft palate 
(ladgett and Uardhill) \n> of these mca urrs 
c pccullj the reefing forwar I of the jioslcnor wall 
can be addcil to thi proictiurc if the ojicralor so 
desires 

labtes that are deft onl> through the s.fl 
tissue or on up part waj through the bone nu) 
have actuall} less tissue fur repair of the soft 
pabte than those with cimplete clefts and there 
are also (alients with undeft palates that arc so 
abn»ma!]> shirt that [icch is just as bad as 
though the palatcwcreclcft Dorrance has called 
this congenital insufficienc) of the palate II 
IS in this group that the most direct alirnipis ha\ c 
bien made for acluallv lengthening the [alatr 
b> moving the wholcof thes ftli uestackwarJ 
and still having the bon> palate in front to scjia 
rate the nose and the mouth Dorrance s ^rv 
ce lure which he calls the push lack o)>era(j n 
IS (irobablv the Lest knov n The essentials are 
that a deia>cil tlap of the entire covering f 
the bon> | able is ma le cxc(|>t lhat ihe major 
palatine arteries are sacrificcil At a later pera 
Uoii the muco- periosteum is again nised (n m the 
bone anl the whole mass is | u hed Lack so 
that the anterior tdge of the ll i|> nia> lie ancht ml 
as far back as the ] o ten ir l»on\ eilge The cic/t 
IS closid an 1 the anterior Icnudcil bone is Icfl I > 
heal over 

AOrilUK S TFtHMOLt 108 LENCTlIt SISO HIF 
lABTIMtS rLtri pvuit 

Our interest in the | roLIcm of obtaining tic 
longest jiossiblc jialalc has tluctuateil wiih ihe 
results obtainc 1 with various procedures but 

Since September lo^i (after Dorrance s frst re 

p rtof hisiichniquc) wchave use I thej r ni lure 
outlined here The piincq le is lhat a Uce<tl|ai • 
practicallv the tnlire [Vilale is rai cil c mf iclelv 
free Ir >m the bt nc an 1 is immcilialtl) 'd 
«o that the antirior free cJge is aiiih retl ilear 
back at the Jioslcnor i Igcof thcbi ne Tf emaj r 
I abline arteries arc lei nildv pre»irvcil an J lell 
to upj Iv the palate tb|> The jabte is all 
t htal here the lx ii> j alatc l > c v er c mj Idd ' 
with ejnthiliuin and at a n I [eralKm the 
I able deft itself is cl 

h ! pr d/w« An incusi ,a is ma le acr os the 
surface f thi antcri riilbr \cr the famua an J 
ntu the masillan tubercle it is thin cafrici 
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Fig I Line of incision md beKinnini; elevation of 

mucoperiosteum 

j Diagrammatic representation of palate com- 
int from bone, both major palatine arteries 

nt , and preservation of a band of nasal mucosa to 


which the palate is attached w ith the first suture as shown 
fig 3 Detail diagram of deep separation of the soft 
tissues, eaposure of the hamulus, freemg of the palate 
aponeurosis in this area behind the arter> , section of the 
tensor tendon 


entirely around the palate against the aheolus 
ana out over the opposite side (Fig i) ‘ 

An elevator is used to detach the mucopenos- 
eum completelj’’ from the bone, and the arteries 
preserved When the posterior edge 
the bone is reached, the nasal mucosa is care- 
th ^*ad a narrow edge is left attached to 

e bone to be used for the anchonng sutures that 

l/vi ^'1*' 2) The elevator is put 

e ind the arteries and the space down to the 
amulus and pterygoid plate is opened so that the 
r ace and deep soft tissues throughout the entire 
Fhe incision may be freely mobilized 
and 'muscle may be divided at the hamulus 

the dissection of the aponeurosis from the 
pos erior edge of the bone is completed so that 
e entire mass of palate tissue is held by the 
niainmg uncut surface over the pillars, the 
^rteries and the levators At this stage, in 
P e of the very free dissection, it is interesting 
note that the levators are still active (Fig 3) 
■Ur f u then elongated by carefully 

cp,f “*f'8 them from their foramina and shghtly 
them from the raw surface of the 
P ate We are convinced that this procedure can 
successfully carried out as we have done it 
roughout this series, and we do practically the 
='dme thmg m repairmg total clefts = 

diagrammatic drawn as though the palate were 
Blair of through the open mouth 

closure of Brown J B The Dieffenbach ^\arren operation for 

® ^^r^SenitaHj cleft palate Surg G>nec &. Obst 19^4 39 


When the palate is quite free and movable 
the anterior cut edge is sewed clear back at the 
posterior bony edge, being anchored, with a horse- 
hair suture, to the little flap of nasal mucosa that 
is left attached here The lateral free edge of the 
flap is then anchored at the maxillary tubercle on 
each side and one or two more sutures may be 
inserted (Fig 4) 

The tissue is usually somewhat humped up, but 
It is definitely longer and the hah es of the soft 



Fig 4 Completion of first stage T he palate has been 
set back and anchored with horsehair sutures as shovra 
Several la>ers of iodoform and balsam of Peru gauze are 
placed smoothly ov er the exposed bone and w ill be retained 
Without sutures for se\eral da\s 
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palate may be 1} mg m contact nith the posterior 
wall The anterior defect is coiered smoothl> 
w ith a pack of balsam of Peru and iodoform gauze 
and no sutures are necessary to retain it 
If indicated a tOQSillectom> and an adeooidcc 
tomy IS done at the start of this operation 
Reco\ ery IS usuall> prompt and thepatuntcan 



F g 8 C mpict daiih Idplf Stbcitli 
dtc fthogii ps«dbo > n Figu 4 
nw s the f Id g f the soft t e d ih lia U 
h 1 g It s tpo n I ifllbylwl g tUi pJt 
h ih l t mpl t ly 1 sts the soph i>^ b I 

f so ih E e t l I glh th t tt t hap f 
d so p d d th I t ro scl 8 t twnuif 


JeaN e the hospital in 3 to 7 da> s The pack is re 
moved about the sixth daj and repacking is 
occasionally necessary for bleeding 
Complete healing of epithelium over the bon> 
palate occurs in 20 to 30 da> s and is practicallv 
normal in appearance except that ruga; are not 
present At this stage the soft tissues mav be 
somewhat humped up from side to side just benma 
the edge of the bone The actual lenglhenmg 
might be said to be the difference between what 
tissue IS used in this humping up and the loUl 
distance the edge is set back This distance may 
be as much as a centimeters and is the j^ce 
between the anterior incision to the posterior edge 
of the bone Improv ement in speech is ususll) 
already noted ev en though the cleft is not com 
pletely dosed . , > 

Second operation The deft in the ' 

closed as desired either bv simply freshening 
edges and suturing them or b> first undermining 
through new lateral incisions to gam imy neces 
mobihzauon (Figs S 6 ?> P'* f 

may frequently be combined with tbe nrsl stage 
so that onl> i operation is necessary 

RESI.LTS Of TaEATMi.*>r VSD Ql AtiriCATlO’vS 
OF THE PROCEDURE 

B> Ohs lime 1 bad hoped to rejiort on more 

paUents however over the s } car period obser 

vationsevcn n this small group may be wort 
evaluation 
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LOC\LU\iION \ND EXTRACTION Oi FOREICN UODIJ S WIW 
IHC \ID or COLORFD ROENTGEN OPNOUJ OIL* 


JOHN P HXIS MD I' \CS Chic o Iius s 


I N ciMljan practice no surgeon has ihc oppor 
tunil> lo acquire expert skill m the localixa 
tion and extraction of foreign bodies He is 
hoHcver expected bj the lait\ to be able to 
remoxe a foreign Ixxl) from an extremit> at one 
operation and with case \ failure to do so at 
one operation is damaging to surgical reputations 
It IS ev idcnt that most cis iliati hospitus arc not 
IikeK to be equipped with claboratex ra> surgical 
tables designed for this special purpose or that 
the surgeon ixho is called upon onI> occasionalh 
to remove a foreign bod> mil familianze himself 
with the double image or the intersecting axes 
method of visualisation or such instruments of 
precision as the IlirU (j) or the Saissi (i) com 
pass successful!) cmploved during the bttert>art 
of the Worli War b) experts in extraction 
knj simple method of precision is an improve 
mcnl over a haphazard approach to the foreign 
bod) We have combined the so called surface 
localization of Viallct with a precise means of 
internal anatomical localization using a contrast 
medium c f iodized ir bromidized oil colored v.uh 
one per cent oil soluble green dv e * The oil can 
be visualized in (he tissues bv roentgenogramsand 
Its exact relation to the foreign bod) determined 
Honever unless this oil is stained uilh a vivid 
d)e contrasting with the red of the muscle or the 
)cUon of fat it cannot be located m the tissues 
during the operation Therefore a brilliant green 
fat soluble <j\e is added to the oil The al^ncc 
of inllammatoo reactions has been demonstrated 
b) cxjierimenUl injections of this preparation in 
human subjects during operations and into the 
muKlcs o( dogs 

We first u-w melhvline blue i hich is not oil 
soluble lissulvcl m sterile glucose svrup and 
hvkcn wiihl romidued olive oil into anemuluoti 
Thisprqiaralion isalsouscfulfor injecting sinuses 
as It IS radio{>aquc an I when the sinus is to be 
dissecte I out is not found Co ; crmealc surr un I 
ing tissues as commoni) occurs with an aqueous 
soluliin of mcifavkne blue 

The methoil | ro|H seil can Iw cniji! vtd in anv 
hospital providcil with an x ra) rquijimcnt an I 
tpcraling room Suitalle wire screens can be 
ma Ic m a hardware stor Thrst (hig i) were 
devi'sxt bv Dr Mitchell S t rijctt of Chicagi 

N, O.JI VIS- 1-1 


and are of vanous sues The largest S bv i8 
inches with a f inch mish i emplijol on the 
shoulder buttock neck or thigh the nulltsl 
I bv i‘a inches vvitha '» inch mesh onthefmgrr 
These are bent to true right angles 


TEClISlyiL Of LoeVLIZVTIOV 
I reUminary films are tirst taken to be used as 
gui les in determining the jiosiiion of the (aiient 
on the operating tabic an 1 the be t po ilj n I r 
the right angle screen to lie applieil 1 he ( aticnt 
IS then placed on the ojicraiing table an 1 sccurelv 
(asicntil to prevent movement H roentgeno- 
grams arc lo be taken in a separate room a wheel 
cart IS cmplojcd from v hich he is not movol 
after the localizing roentgenograms are ma le 
The operation is } erformed without moving him 
from the taWeorwht Uart or changing him ft in 
the {losuion in which the Iccahzing films were 
made 

If IkkIics arc to be remov c 1 fr m the { me (r m 
the dorsum of the neck or an extremit) the { a 
uent mu«^t be immobiUzcvl anil aneslhclinvl m a 
prune position 

Next the skin is slcrihrc 1 and the sienle nghl 
angle screen favtcned to the part l> a half hitth 
with tape or cord (hig a) 

\ roentgen film is taken v f each side < f the 
wire Krcen with the tube centcrc I an I the ncr 
ma) ra> at right angles lo the llal surface fthe 
screen This can be checked vviih a carinnlers 
square The listancc of the lube shoull be i 
meter or more if this is practical This diiiance 
insures a more ncarl) orthogonal projcctun il 
the him image 

From thc^ lilms the surface localization con be 
accuralelv dcicrmined bv counting off the intn 
slices of the mcLal screen on the t Im image an 1 
on the skin Hie liwlv is oulhtie I on the skin 
with a dvc or metal iioinls which arc k(l in place 

until ibc ofierativc incision IS ma k 

The Jepth can be measure 1 jn ihc him if it'* 
other surface of the screen Thus the 
localuati n can l>o Iclermine 1 on either lilm ano 
the leplh mcasurcil on ihe other 

V» nencwJleofapi r jnaiclenglh asmea uf™ 
n Ihe miul vreen i intr luu 1 throu h we 
surface J rijccii n f the fercign b< I) n ^ne 
I lane I the vrecnan 1 at righl angles toil Ibu 
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approach on the foreign bo(i\ is easiK made 
Inis introduction is, of course, a matter of skill as 
"ell as precision A few droiis of the colored oil 
are introduced at the site where we evpect the 
loreign bod\ to be located \s the needle is 
"ithdrawn a fine trace of colored oil is left along 
the path b\ gentle pressure on the sj nnge 'I his 
tna) ser\e as a guide m the surgical approach to 
the deeplj injected oil 

Another set of films is taken and the relation 
01 the colored roentgen-raj opaque oil to the 
oreign bod\ can be determined If the first 
attempt is not successful and the deposition of oil 
■5 not in close proMmitv to the foreign body, the 
can be postponed for a few da%s, until 
e oil IS dispersed, and another attempt to obtain 
nternal localization b\ means of the oil can be 
made 


IMiile se\eral experts during the World W; 
■^perience enthusiasticallj recommended need 
ocalization or the use of skewers, placed m tl 
part under fluoroscopic guidance, this requir 
experience than one who has m 
at It would beliexe Puncturing a pa 

random m a dark room is not without tl 
anger that the needle may strike a nerve or larj 
th^^^ ^^'^thermore, a needle inserted directly 
e path of the “normal ray” appears only as 
I oint under the fluoroscope This difficulty, 
obviated by usmg an angulati 
f ® It IS much more laborious to reach tl 
reign body m a direction oblique to the ray ai 
P®’I’^®'ring to tell whether the point of tl 
tub riearer or farther away from the roentgi 
lor ^1 foreign bodj which is sought 

bef must be introduced each tir 

in ^ attempt is made with alternate chan 
S Irom dark to light during the application 


the inesthetic, the insertion of the needle is rather 
confusing to surgeons For these reasons the 
right angle screen method with stained opaque 
oil has been devised 

Howexer, if a foreign bod\ can be localized 
with a hollow' needle under the fluoroscope, the 
anatomical localization can be quickly estabhshed 
b> introducing the colored oil and checking this 
thereafter w’lth roentgenograms in two planes 

We prefer general to local anesthesia whenever 
possible, as local anesthesia often distorts the 
topograph) of the part 

OPi:ie,XTlVE TLCllMQUn 

The screen should be removed b> cutting the 
tape holding it after the patient is anesthetized 
Firm fixation of the part to be operated upon dur- 
ing the induction of anesthesia and complete 
muscular rela.xation by anesthesia are both im- 
portant considerations Duval quotes the ex- 
ample of a bullet located in the adductors of the 
thigh which changed its position as much as 
8 centimeters according as the muscles w'ere con- 
tracted or relaxed and which was missed twice 
in operation 

\ Martin bandage should either be applied 
before the roentgenograms are taken or else 
dispensed with entirelj 

Before the skin incision is made and as each 
fascial plane is approached, points on either side 
of the contemplated incision hne are seized w'lth 
Allis forceps and lifted so that the pressure of the 
knife will not displace a mox'able body beneath 
Wide exposure and a minimum of sponging is 
desirable A single foreign body can be found in 
the colored oil A collection of mmute fragments 
or an encapsulated body' can be removed by 
dissecting out the colored oil eii masse 
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Glass fragments Msualize easJy m routtgeno- 
grams if the image is projected clear of the bases 
(Kablsdorf) Barium and lead glass particles 
Ic s than a millimeters in diameter base been 
localized anjnhere in the body b> Lewis in an 
exhausU> e experimental stud} 

Our method is intended particularlv for u e on 
the extremities Some regions pre enl unusual 
clifficuUie m localization 

horeign bodies in the buttock and about the 
hip region are ditlicult to extract for t«o reasons 
first because exact radiological localization is 
diBicult and second because the loose ti ocs of 
the buttock maLe the depth Irom the fracture 
surface the surface ol surgical approach xanahle 
depending upon the amount of pressure with 
which the localizing screen is appbed Leaxing a 
trace of colored d\c along the needle wound dur 
mgextractionaidsmobxiatingthe latter difficuU} 
The direction ol surgical approach on the deep 
l}ing foreign hodv depends on whether ii is situ 
ated aboi e or below the neck of the femur within 
the bone itself or wnihin the joint capsule 


The shoulder and aiiJla are difficult to iuu> 
roentgenoIogicaU} for foreign bodies beau e of 
the necrsitj of taking one xiew entirely tbrou b 
the chest in todying the subscapular and deeper 
parts of the axillar} pace This makes dUortion 
of the image of the foreign body more difficult to 
avoid The surgical approach to the axilla is not 
so embanassing once the oil has ptecisel> local 
ized the region to be explored 
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SVPPIIR riUNSlER or TUMOR CULLS CV THE SURGICUL KXIFE 


/ IS 

THE TRVXSFER OF TU.MOR CELLS BY THE SURGICAL RXIPE 

orro bVI’HIR, \t U , Cmcuo, iLusoii 

i-ro*n l^c Dcpoif* cnt of Nuitin Morris Erutitutc M ct^cI Rccbc Ho-*pjul 

A NUMBER of surgeons diacartl tlie knite a small quantile of saline and smears were made 
It has been used lor the remoeal of a from this suspension The smears were stained 
biopse 01 a malignant tumor and tontmuc with hemato\>lin-eosin according to the method 
the radical operation witli another knile or with a recentlv described b\ NIartm and Ellis in their 
'Ccond set ot instruments This practice, how- slud> ot aspiration biopsies Also, iron hema- 
eeer, Is not unuersal and the same instruments loxjlin preparitions ot the smears were used 
'Ull are used for both the removal ot the biopsj satisfactonlv 

ipecimen and for the radical operation The Invariable , smears which were made from the 
former practice is primarilv based on the lact that material on the knives used to cut through the 
occasionallv the tumor recurs along the operative tumors showed tumor cells In some instances, the 
scar at the site ot the radical operation tumor cells were so abundant that at low magni- 

This communication Is the result of the evami- fication their numbers were comparable to thatot 
nation ot the material which adheres to tlie blades erv throev tes on a blood smear ot average thick- 
et knives used for obtaining biopsies of tumors, ness Mso, smears which were made Irom material 
particular!}' breast tumors Vll die knives with on the knives used for removal ot the pnmarj 
ivhich vanous tvpes of malignant tumors were tumor lor biopsj betore the radical breast opera- 
incised, were examined shortlv alter they had been tion was pertormed, revealed tumor cells 
Used Either direct smears were made irom the From this studv, it seems that ever} biopsv 
respective blades or the blades were washed with carries with it the danger of transtemng, and pos- 



r ig I Smears made from blade of knife which was used for cutting through 
carcinoma of the breast (Iron hematoxylin cosin preparation a X250, b, X200) 
Xote the clumps oi carcinoma cells in a and the individual tumor cells m b 



a 

Fig 2 Smears made from blade of knife which was Used to excise carcinoma of 
the breast (a, Iron hematoxylin eosm preparation, X250, b, hematoxy Im-eosm 
preparation, X250) 
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siWy UansplanUng tumor ceUs mto health> Us 
sue Uj means of supraMtal djes (Hickling) 
reasonable e\ idence was obtained that the tumor 
cells on the kii)\es were still viable One factor 
therefore essential for the propagation of tumor 
was present namely living tumor cells Whether 
or not these tumor cells actually encountered 
suitable environment or fertile ground ewp 
tial to their growth is the other factor which of 
course cannot be ascertained The potentul dan 
ger of transplanting tumor cells b\ the knife is 
proportional to the number of tumor cells at 
tached to the knife Hence the incision into the 
primary tumor carries a greater danger than the 
incision about the primary tumir 
The facts here presented may also expbin the 
special danger pertaining to the incision of the 
tumors (Hellwig) but from a different point of 
view than the author implies Whereas Hellwig 
speaks of sliniulatvon ol growth and dissemma 
tion of tumor cells through the blood and lymph 
vessels these dangerous sequels may be ex 
platncd by the drcpping of viable tumor cells 
which may actually be transferred into (he blood 
vessels or tissues by the dissecting knife The 
perilous effect of tumor cells adherent to the blade 
of the knife is clearly brought out by Bloodgood s 
statement gained bv CAperience which stresses 
the danger m excising a cancer of the breast with 
out the use of the cautery and then watting longer 
than 3 weeks before the radical operation Green 
ough Bland Sutton Uambndge and others are 
of the opinion that one of the most vital prin 
ciplcs uf surgery in malignant disease is that cut 
tmg into cancerous tissue leads to a spread of the 
liscase It IS apparent that this spreading of 
tumor cells by the knife may easily be the under 
Kang factor which leads to the acceptance of this 
principle These authors also gained this view by 
following up the individual patients rather than 
by the actual finding of tumor cells on the knife 
It IS noteworthy that RyJall in 190S stated 
A scalpel which has been useil for mere incision 
into a cancerous growth has as a result cancer 
cells almost invariably clinging to the blade and 
f think I can safely say that cancer cells are al 
wavs liberated into the blowl escaping from the 


inasion The viability of these cells however 
was not proved BuUin one year prcwously e 
marked that the instruments which vicrc u^cd for 
the purpo e of diagnosing the malignant tumors 
must not be used again until they have been 
boiled fcwing very recently recommended die 
change of gloves and instruments after the per 
fotmance of a biopsy of malignant tumors 

In view of the tindings here presented it is im 
[lerative to change the knives not only aftrr re 
rttoval of the biopsy but also after evciswn ef a 
malignant tumor before a radical operation 

btUVURV 

Lsamination of the blades of knives used fur 
removal of biop icsfrom malignant tumors or fur 
removal of seemingly well circumscribed mabg 
nant tumors revealed a varying number of appar 
ently ^^able tumor cells These tumor cells rep- 
resent a potentiai danger as they may be a source 
of local recurrence and also of melasta is One 
important source of local recurrences of malignant 
tumors therefore may be avoided if the dissecting 
knife and other instruments arc di carded after 
the removal of the biopsy of the priinarv tumor 
before proceeding with the radical oixration 
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COLOXXA ARTHROPL'iSIY FOR CONGENITAL HIP DISLOCATION 


777 


\RTHROPLASTIC OPElLVnON FOR CONGENITAL DISLOCATION 
OF THE HIP— A TWO STAGE PROCEDURE 


I’VUL C COLOW M D . r V C S , \ork, Nm\ York 

\s^c -Jlc OrUiopctliC Surgeon IIospiul (or Ruplurnl anil Crippled 


T HC treatment of congenital dislocation of 
the hip m tlie majont\ ot the c ises oc cr 3 
\ears 01 age is more satisiactorih accom- 
plished b\ some lorni of open operation than b> 
anv method of closed reduction 
The method presented here is a t\so stage pro- 
cedure and his been eni[)lQ\ed a number ol times 
since It lias lirst described in the Journal of 
none and Joint 6 un;cr\', Jaiiuare , 1932 Si\ case 
histones with pre-operatu e and postoperative 
roentgenograms are presented, the first of which 
'vasdone in 19,0 and the last o\er one jear ago 
Brieilj, the iirst stage consists ot a thorough 
stretchmg of the muscles about the hip, sub- 
cutaneous tenotomj of the adductors, and skin or 
skeletal traction prehimnary to open operation 
at the second stage the portion of the hour- 
t’ membrane-hned capsule coiering 

the head is presere ed and placed deeplv w ithin a 
rramed out acetabulum This arthroplastic tcTie 
has as its aim the actual reduction of 
he dislocation, the restoring of stabihte to the 
■P joint, and the preservation of a satisfactorj 
range of niobilitj To date the procedure has not 
, " ttsed in tliose cases in which it was felt 
c osed reduction would sufiice and in general one 
results have been obtained in 
Children under 10 j ears of age 

inatomical considerations In the backward 
^nd upward displacement of the head of the 
emur that is usually found in congenital disloca- 
khe hip, a recognition of the relationship 
? ihe head of the femur to both the vertical and 
orizontal planes of the acetabulum is of essential 
fflportance Therefore, unless the head is brought 
ot only dow’nward but forward, the awkward 
** \v "k corrected 

t K primary raaldevelopment of the 
cetabulum and upper extremity of the femur 
accompanying secondary changes m 
® tissues As these patients begin to assume 
e stresses and strains of activity, the muscles 
J’Saments assume the brunt of the burden of 
eight bearmg The capsule becomes elongated 
0 accommodate the upward and backward dis- 
P acement of the head of the femur producing the 
o called “hour-glass” appearance and the cap- 
u ar ligament over the neck and head of the 
mur becomes thickened The mtenor of this 


elongated capsule is m reality a portion of the hip 
joint and is lined with sjnoxial cells The lumen 
of the isthmus at the contracted portion maj 
contain the attenuated ligament teres or one may 
be unable to identity tlie teres as a definite struc- 
ture and the lumen appear obliterated by fibrous 
tissue Vt operation an excess of synovial fluid 
m thiscapsularsac about the head often can beseen 
The peh ic-trochanteric group of muscles, as 
well as the adductors, are contracted and act as 
definite barriers to reduction For this reason the 
first stage of the procedure ad\ ocated has been a 
\ ery beneficial preliminary measure 

WTiile the tmie of follow-up with the procedure 
advocated is insufficient to draw any definite con- 
clusions as to what will be the ultimate functional 
and roentgenographic appearance of these hips, 
certain observations have been noted m the pa- 
tients operated upon The hips have all re- 
mained reduced and stable with a v arying degree 
of movement In general it may be stated that an 
excellent range of mov’enient has been obtained 
up to the age of 8 and in a few cases abov'e the age 
of 10 Bv cutting through the greater trochanter 
a stimulation of its growth has been observed and 
this m the later cases appears to have been less- 
ened by carefully removung only a small portion 
of the cartilage when the abductor muscles are 
reflected upward during the second stage A 
surgical fusion of this epiphysis at this stage might 
obviate this, but it has not been considered neces- 
sary' to date An increased density of the roof of 
the reamed out acetabulum has been a frequent 
finding and we must assume that the transplanted 
capsule about the head becomes attached to the 
newly formed acetabulum allowing the head to 
move easily witliin the reconstructed acetabulum 
The depth of the reamed out acetabulum ap- 
peared either unchanged or m some instances 
even appeared to have become deepened after 
several years of weight bearing 

The roentgenographic development of the 
epiphyses has been uniform, 1 e , those cases that 
presented either fragmentation or irregular out- 
line of the epiphysis preceding open operaUon, 
have contmued to show certain characteristics 
of Perthe’s disease or occasionally improve- 
ment in the appearance of the contour of the 
epiphysis, while those with smooth outhnes and 
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normal structures before operation hate con 
tinutd their apparenlit normal growth 
OPERATItE PROCEDURE 
First stag T entt four hours before an^ pre 
iiminary stretching is done molesk.iQ adhesite 


straps are applied to the affected limb exlendmg 
up to within a few inches ol the up ol the great« 
trochanter The following daj after the mole 
skin has well attached itself to the skin the dis- 
located hip IS thorougbl) stretched under anes- 
thesia and the adductor muscles subcutaneously 
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Fig 2 Casui.P S,age7jeir= Bilateral congenital 
dbloatcd hips B, Vpptarance of right hip i 
Open operation Hip pned into place b> nieoni of skid :^a 
without interposition of capaiik \ppearance of kit mp 



tenotomized A. long plaster spica is applied to 
the opposite side and lo to 15 pounds of skin 
traction is immediate!) applied to the side being 

treated This weight is increased graduall) o\er 

a period of 2 or 3 weeks In some cases, skeletal 
traction has been used Roentgenograms are 
taken with and without traction to determme the 
actual stretching of the soft tissues obtained, and 
when the head is opposite the origmal acetabulum 
open operation should be done When the maxi- 
mum stretching has been obtained the plaster 
spica IS bivahed and the hip region prepared in 
the usual manner, disturbing onl> as little as nec- 
essari the moleskm straps The patient is sent 
to the operating room with the traction intact 
Second stage In some instances the Smith- 
Peterson approach has been emplojed, though 
the following procedure has been found more 
satisfactory A skm incision is made begirming 
about 2 mches behind the anterior supenor spine, 
curving forward, downward, and then backward, 
as shown in the diagram, to a pomt about 2 
inches below the tip of tlie greater trochanter 
The rectus femoris tendon at its origin from the 
anterior mferior spine is identified and in some 
cases has been divided by zigzag tenotomy The 
fascia on the lateral aspect of the thigh is divided 
transversely, and a portion of the greater tro- 
chanter with Its attached gluteal muscles is 
identified, chiseled through, and turned upward 
The elongated portion of the capsule of the hip 
jomt covering the head of the femur is easily 
identified and separated from the surroundmg 
structures anteriorl) and posteriorly bj scissor 
dissection (Fig i) When the isthmus of the 
capsule is reached, it is divided and the head ot 
the bone is mspccted, its shape and the presence 
^ absence of the ligamentum teres being noted 
The opening m the capsule o\ er the head is then 


mnnths liter open operation b> arthropIa=Uc meth^ 

C Five >ears later Leit hip has remain^ 
fred> movable and the right hip has become practicaUj 

stiff 

closed with sev eral chromic sutures With Dov en 
reamers or a large curette, a capacious acetabulum 
13 termed, as near its onginal site as preliminary 
traction has made possible. The site of the ace 
tabulum is further checked bj identitvmg the tn- 
radiate cartilage m the floor ot the acetabulum 
xfin the capsifle cov ered head is puUed down and 

uif/wifl tension placed m the deepened and r^ed- 
out acetabulum, the abductor muscles wiA the 
attached carUlage from the greater trochanter are 
sutured back into place, and the wound is clo.ed 
in laxers In some instances weighs were re- 
apphed, at the operating table, to the toction 
straps and a plaster spica, e.xtendmg from Je 
ankle to the axilla with the limb m about -o de- 
crees abduction, was applied to ^e operated 
limb This tracUon usuall} remamed in place lor 
the following 2 weeks, and then the ends ot &e 
straps were cut og and plaster was applied to the 
foot In the younger patients postoperative 
tracUon did not seem necessarj' and a long plaster 
spica was applied in the operating room 

The plaster is retained for 4 weeks and, alter 
removal, acUve and passive movement ot the 
bmb in bed is encouraged Xo weight bearmg is 
advnsed tor at least 3 months after open operaUon 
CvsE I P S (Figs 2, V, B. and C) -V boj 7 ivars of 
a,re admitted to the Orthopedic Setvace at BeUevme 
Hospital m June, igag He presented the cteractensdc 
features of bilateral congemtal dislocation ot both tap= 
December 15, The right hip was operate u^n 

without prelimmar> traction and reduced with dilnadtv 
The head was forc^ mto a reamed out acetabulum with a 
skid The result proved unsatisfactoiy and the hip has 
become increasmgl> stiff Vs shown in the roentgenogram, 
the bony proliferaUon about the jomt has continued to in- 
crease smee operation , , , 

Tune igjo The procedure here advocated was per- 
fonned on the left hip The lett hip structures were 
stretched and the adductors tenotomized and heavy skm 
traction was apphed, as descnbed m the first stage ot the 
operation Several weeks later, le, June 16, 1930, the 
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Fig 5 C « 4. D K 6 I 4/i > n 01 age p cse tio c ng niui d locaf of 
I ft hip B Tw je rt d i m 0 » ftc p< i n P nt xc (J nt ruigeof 
cn e t n U d' ect o d no vbo i r ng The \ dg shaped ppei due f 
tl I pbya s has persi IdbtUieotl e ppea n oth a d th de:\ lopmcat 
ppea uf m 


second stage s c mpl ted R tg ogram t L n nd 
5 years aft r p uon h -n this ) nt t day p c 
se ts b ut 80 d g c I ntaty d u o f om -omjl t 
eaten n Th pp s to h e d el p«d d tmt 

JO t p e 

This was the fir l case in whnh the procedure 
was emp!o>ei and permits a comparison o era $ 
>car period of two dillcrent methods of treatment 


Case j P Z (Fi s j a d B) \ gi loi 4 >e ww 

aderntt d to tb II [ tal f th R j tu ed ttd C pri d 

in N embe Qt pestig cogntldi locsti f 
th right Ip Th pat nthd bdayp tu 
ti tn eat f th di local ndpsetdtl hutr 
st fi d ngs f a vind t al disl t Tb w s half 

in h bo t mug and p siUt T d I bu s 


Not mb a 031 brststage 
De mb s 93* th scco d lag 
At p e t th child w Its w th u 
h t c a d h has a n tm I n 

t t Bed to th w dth f th j 


d appa nt smo Um f tlin ppb5su 'f 

t an ftc p t n , , , . 

C 4 eg 4 1 (Figs 4 A B a dC) }S 1 
nutted t the O th ped Sen 0/ B H If^P ' ’ . , 

Ap J 9J3 P senUng nge uld loci J_“ f ^ 

tup tt^ a the h d » f t se I 

b ea ade t d e th d local o but b d be n 
u c ft rh hiM w good g 0 r ! c < 3 1 “ 

p sentdth h t u gait / r feht ded d sloca 
t n T « d f nhurg t tvispjcesaibt 
si tU in% fthr qu t rs f l h 
Aped 0 1033 th first stag 
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I ig 6 Cise s, D R , girl of 3 years presenting congenital dislocation of 
the right hip with some instability of the left B, 13 months after operation 
Shows secure right hip with excellent range of moxement ui all directions 
I eft hip not treated 


5 i 1933 ) the second stage 

TK PtC'cnt the child walks without a perceptible limp 
nere is no shortening, and she presents an almost normal 
of moxement in all directions Roentgenograms 
^ operation shoxx a xxell formed jomt space, 

j the epiphysis is smoolli in outline and appears to be 
Qex eloping normally 

h) K (rigs 5, A and B) \ girl of 4'A "as 
touted to the Hospital for the Ruptured and Crippled 
, ?®“oer, 1933, presenting a congemtal dislocation of 
at^i ‘ ^ This child had prexiously had three attempts 
reduction and each time the dislocation had re- 
wis i°° temoxal of the plaster The child was in good 
Ts,. oondiUon and presented a marked limp on w alking 

There was half an inch shortemng 

January 3, 193^^ the first stage 
January 15, 193^^ the second stage 

walks without a perceptible limp 
of mn shortening and she presents a normal range 
IP,- Roentgenograms before operation and 2 

)ear3 after operation are shown 

^ (Tigs 6, A, and B) A girl of 3 was seen at 
iQi- Ruptured and Crippled in January, 

Ditii f had been under treatment at this hos- 

disln,-,''/ prexnous 6 months xxhere the right congenital 
reduced by closed manipulation but had 
and a I child presented a rather insecure left hip 
aclpnst ^ dislocated right hip There xvas the char- 
an inch™^ °° ^Sht on xx alkmg and a shortening of 

traction xxas necessary in this case 
At n JP 35 Second stage on right hip 

Trpndri''^^x°*’ '-h'U presents no shortening and no 
Mod r °>r either side She is x ery active and has a 

Roentvp'^^ movement of the right hip m all directions 
ben are shm before operation and i year after opera- 

lo^montu ^ ^ 'rnd B) A girl of 3 years and 

and Pr ns was admitted to the Hospital for the Ruptured 
had ™ “ October, 1935 This child had previously 
attempts at closed reduction She 
acetahi 1 ^ "Sht congemtal dislocation xxith a shalloxv 
at clo^pd ^ deficient roof, so that further attempts 
general ^nction were not considered She xxas in good 
"alking''°''*^^*°^ presented the characteristic limp on 

Octnhe'^ '> ^ 935 i the first stage 

^r 25, 1935, the second stage 



\ B 


Fig 7 Case 6, B A , girl of 3 years and 10 months pre- 
senting a right congenital dislocation B, One year after 
operation Has an increasing range of movement in all 
directions and walks xxithout a limp 

At present the child is walking xxith a barely perceptible 
limp She show s no shortening and has a range of move- 
ment from 180 to 80 degrees with a slight limitation of 
moxement in all other directions Roentgenograms before 
and I year after operation are shoxx n 

SUiUIARy 

1 A txxo stage operative procedure for con- 
genital dislocation of the hip is presented It 
represents an attempt to dexase a procedure in 
xvhich not only actual reduction and stability can 
be promised but by preserving the synovial and 
capsular covering about the head, an opportimity 
is afforded for ob taming a free range of movement 

2 The preliminary lengthenmg of the con- 
tracted tissues by the first stage described is felt 
to be a very essential step 

3 If the capsule covered head does not shp 
easily into the reamed out acetabulum and re- 
quires any forcible reduction, pressure necrosis 
of the synovial cells may occur, hmitmg the op- 
portunity for future motion 

4 It IS felt that this procedure is best suited to 
patients under the age of 10 years 

5 Sufficient time has not elapsed for an end- 
result study to be made of this procedure, but 
the method is presented in the hope that it’may 
be tried by others and properly evaluated 
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FRi\CTURES or THE OS CUCIS 

MEL\D< S IlENDEKSON MD F\CS RocaesxEft M tsoTA 
OnlwficdicS I f> Til U y Cl le 


T he longitudinal arch of the foot has for its months mth little pain In 6 cases in which the 
posterior base the os calcis and for its an results were classified as good the patients were 
termr base the heads ol the metatarsal able to carry on but with some pain and di«com 
bones On the inner side thi highest point of the fort In 2 cases the results were onb fair but at 
arch IS at the junction of the astragalus and the end of a jear the patients were able to gel 
scaphoid and on the outer side it is at the cal about and carry on their actmties one of these 
caneocuboid juncture The latter point is at a patients was a farmer and the other was a bouse- 
considerably lower Ie\el than the former and wife One patient a railroad eraploiee who was 
this arrangement forms a semidome The foot 67 years of age claimed that he was completely 
w ill tolerate a gradual low enng of this arch fairly disabled 2 y ears after the accident 
well but any sudden lowering as a result of These results are much belter than one would 
trauma isalwaysattendedwuthdistres mgsymp beledtoexpect according to the literature Whi 
toms Fracture of the 01 calcis may lead to such is this? It is not because of any specific type of 
an abrupt lowering of the arch and to such an treatment for the majority of these patients were 
alteration in the semidome shape that great treated mth plaster oJ pans asts which were 
disability will ensue appbed after a molding of the fragments was done 

_ m an eflort at reduction The reason is that the 

STATJSTJCS DASEDOV Fjrn foux CASES AT length of time IS not taken into considcrauon and 
iiiECUSic comparatisely few were industrial compensation 

In a consideration of any fracture it is usual to cases As long as b years ha\e elapsed in some 
present a clissification embracing the \anou$ cases since the accident and allhoi^h the result 
types of fractures encountered m the bone under would ha\c been classed as fair or perhaps poor 
discussion Ihis I am not going to do because It when the patients first resumed work gradual 
has been well done in the textbooks on fractures improi emenl has taken place In the tabulation 
and such a presentation would consume so much of the result no consideration is gtsen to the 
time that it would be impossible to consider the anatomical restoration only function is con 
clinical pha«e8 of this troublesome fracture I will sidered The return to duty was delay edm those 
not attempt to gi\e any estimate of the aserage coses ui which the patients receued compensation 
length of disability for after a careful review of insurance and improvement took place more 
the clinical records of 54 consecutive cases of slowly m thosecasesmwhichno job wasawailmg 
fracture of the os calcis in the files of The Ylavo the patients than it did m cases in which a job 


was available The occupations of the patients 
vaned a v ere farmers 2 were painters iwasa 
plasterer 3 were carpenters and 5 were laborers 
Llevenof the 22 w ere more than 50 > ears of age 
To evaluate figures of this kind properlv many 


Clinic I was so much at sea that 1 icalucd the 
{utility of such an attempt So many factors 
enter into such an estimation that such a study is 
of no practical value 

The studv of thee records although ebsap - 

pointing from the viewpoint mention^ never factors would have to be considered such«tne 
theless furnished some mformaUon of interest type of fracture associated injuries and so for ft 
In the 22casesm which there werefrcshfracturcs To deal further with statistics is useless bu 
20 of the patients were males and 2 were females nould like to mention bnedy the t2 patients wo 
In 3 of these cases there were double fractures came to the clinic because of old fractures of e 
Sev entecn of the fractures were the result of falls os calcis In these cases the length of time wmen 
2 of the fractures which were double were the had elapsed between the occurrence of the rs 
result of explosions from below which bad forced ture and the arrival of the patient at ' 

the floor upward i was the result of an automo- vaned from 12 \ ccks to 26 years Noneot tft 
bile accident and in 2 instances the type of injury patients had been treated at the clinic pnman ) 
was not recorded Three of the fractures were Five vrere more than 50 14 
compound In 6 cases the results were not knov n go 9 were betw ecn 30 and 40 and 4 ''Ctc^ 

In 7 cases the re ults were excellent and the o and vears of age There were no women 1 
jiitients returned to full dutv usually m 3 to 4 this j roup 


HENDERSON FRACTURES OF THE OS CALCIS 


The cause of the clisabiht> in 21 cases was 
dehnitety recorded as astragalocalcaneal trau- 
matic arthritis Arthrodesis was advised in 14 
cases, but only 3 patients were operated on The 
reasons thatso few'accepted theadvice are several 
irs , the disabilitj' was of long duration and the 
patients could get about Second, there was the 
dread of the complete disability, wdiich would last 
uJri perhaps longer if artlirodesis 

nn«» Consequent loss of earning 

power and expenses incidental to the procedure 

Kill!’ patients felt that they were 

proper 
thev would 

de able to reduce their discomtort 
length of DIS VniLITV 

mswMrp 1 compensation 

which prolonged the disability 

fore thi« ^r^dtures of the os calcis, and, there- 
nam’e^h.?^f‘^a“’'^ perhaps has received a blacker 
receive a? m \Vhen the individual can 

dom» nothing as he can for 

forhm ® incentive 

time wort- work, for he can only do part 

under thosJ^^'^a'^ returns, and his earnings 
hon nromni This situS- 

admittedlifr^'^ Conn, of Akron, to advance his 
disability^ implicated program to shorten the 
and skeletal ^^''ised immediate manipulation 
by astragalnra?'^^’°”’r followed 5 weeks later 

canScufi f ''^''‘;^"^"^Saloscaphoid, and cal- 

advised the 1 f^^^tures, he 

^ed the triple fusion alone 

PATHOLOGY AND TREATilENT 

calcis^va^^-^?P?u^ changes in fractures of the os 
aion BrShio u force and its line of transmis- 
eacountered studied the type of fractures 
tabulated o, 1,*^ ^ series of cases and has 
discuss thesli ^ ^ attempt to 

greatest trni,Ki f‘'actures which cause the 
'U wrhich there\?e^ “crunching” type, 

the artiriil!ir degrees of damage to 

tall The loft- to the sustentaculum 
IS generalhr ^''uctured much more often than 
of this nr,^ supposed although isolated fractures 
that if thp often has been said 

into there .^^1, ^talocalcaneal joint is not broken 
joint subsequent arthritis in tliat 

tare throu correct The frac- 

'^th UDwa^A j oody, which often is associated 
tion leadc f displacement of the posterior por- 
calcis thnf changes in the form of the os 

‘®ss altered weight-bearing lines are more or 
) and the normal articular surfaces of 
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the astragalus and the calcaneus bear thewemht 
through greatly altered planes Boehler’s “in- 
teresting observations on the salient angles have 
demonstrated this fact Defimte traumatic ar- 
thntis ensues^ with thiiuiing of the articular car- 
tilage and formation of adhesions 
The aim in reduction should be restoration of 
the fragments of the fractured bone to their 
normal relationship This is not easily secured 
in most cases, for a fracture of the os calcis is 
often produced by great force and there is com- 
minution vvnth a certain amount of irreparable 
crunching of the lamella; of the substantia spongi- 
osa The fracture may be almost stellate and 
fragments may be multiple All that can be done 
then IS the molding which has been advocated and 
carried out so slullfully by Boehler In other more 
fortunate instances, the posterior tubercle may be 
merely pushed upward, and there may be little 
crunching of the substantia spongiosa It not 
only IS difficult to reduce it, but also to make it 
stay in position Vanous methods have been 
advocated and one, which was advised by^ Gillette 
I have used with some degree of success in several’ 
instances I think the Kirschner ware could be 
used to advantage over the rather heavy peg or 
nail advocated lay Gilktte ‘ By mcorporatag a 
pair of crutch-hke pushers that fit over the ware 
or peg, and by inserting the threaded arm of the 
crutch, on vvhich is a set-screw, into metal canals 
incorporated in the cast, pressure can be made 
downward on the wire, and thus on the displaced 
fragmen (Fig i) The ware or peg must be 
accurately placed in the displaced fragmm to 
insure its reduction If placed too far forwaS, it 

tIuth^hMmodiSd™s*“ngiI!auShniqLbfpuUiiS°''‘^“ h*”" 

t.ba mcorporatiDs ,t m a cast He c ib^ Sle*^ to left e the ln?e“free 
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F i I^gi castuithV e« Hurd &n<l kmcbft T « t 
throu h scalcis. 

doc little good for it leaves the tubercle tilted 
up« ard by the tendo achilhs By Hexing the knee 
to a right angle thus relaxing the tendo achillis 
and padding vv ell the popliteal ^pace and the knee 
particular!) antenurl) great force can be put on 
the fragment by this arrangement (Fig j) 

Conn fay aid of an ingenious instrument in 
serted slotted metal strips on each side into the 
transfixing pins in the tibia and os calcis and 
incorporate i them m plaster 
These procedures are on the whole too com 
jilicated tor the surgeon inth no ipcctal oiuip* 
ment and are rarely used The majority of 
fractures of ihcoscalciswiUcontinue to b< treated 
m the old way b> manipulation and casts D> 
such means v cry little reduction of the fragments 
actually IS accomplished Latcpoorrcsulis there 
fore wnll demand interference but the majoniy of 
patients after varying penods of disability will 
attain such a decree of functional improvement 
that they may resume ihcir duties although they 
may be handicapped to a degree 

RFCONSTROCTIOV IV OtD rRACTURES 
There arc three rcUtiv ely common sequeix that 
can be remedied to a certain extent by operation 
First m fractures in which the posterior portion 
jf the os calcis is shoved upward and allowed (o 
unite in that p«) iiion a ( rotuberance or exosto is 
may form on the infenoi surface Chiselling this 
aw ay and smoothing dow n the surface docs help 
The arch mav bevery definitely Battened butlhe 
foot will gradually accommodate itself 
Second beneath the external malleolus where 
the external supporting wall of the bone gives 
wav along the region of the peroneal groove a 
callus may form that almo t impinges on the mal 


leolus when the patient walks. Chiselling this 
awav will relieve the { atitni of much of the jum 
Thud the distortion of the os calcis and altered 
weight bearing lines may distort the articubtioo 
of the astragalus and scaphoid and that of the os 
calas and the cuboid suiTicicntly to produce very 
definite traumatic arlhniis in these joints v) that 
even though iht chief fault lies in the astragilo- 
calcaneal joint fusion of this joint alone will not r^ 
lieve the patient Inaddition ihetwoolhcrjomis 
menUoneid should be fused and the typical tuple 
arthrodesis which has been found so useful in 
the treatment of flail fiet following infinule 
poraly sis should be earned out Vllhough lateral 
mobility which is permitted b\ the astnEalo- 
calcaneal joint will be destruved these patients 
already have but little of it lift and what is left 
IS only a cause of discomfort Furthermore the 
varying degrees of compensatory movemcat of 
the forefoot soon dev efup and help to compensate 
for the rigidity of the jiostcrior jiortion of the 
arch 

CONCiUSlOVS 

I Fractures of the os calcis leave la their waU 
considerable disability that over a term of sears 
gradually les.ens until most patients ate able to 
resume ihcir occupations 
i The length of time that the discomfort {w 
sists and the inability of the patient to carry on 
full duty place these fractures as a particularly 
badgrovip tor compensation insurance and explain 
the wherefore of the aivanccmenl of such an 
admittedly comj'licated program as that of Conn 
t TTie majority of fractures of the os eaten 
will be treaUd by less complicated juoctdurrs 
In cases in which disability persists as a result u 
exostosis or traumatic arthritis the patients tin 
be itcalcd advantageously by removal of the 
exostOMS and by triple arthrodcvis of the as- 
tragalucakaneal aslragaloscaphoid and calcane 
ocuboid joints 
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the bladder coimplications of carcinoma of the cervix 1 

ROGER c GR WES, M D , E A C S , C J E KICKII VM. M D , and IRA T NATH VNSON, M D 

Boston, MAb‘;\cnistTTS 

From the Urological and Gj nccological Clirucs of the Fondvillc Hoipital (Masa^cIiusctU Department of Public Health) 


A GENEROUS experience witJi the urologi- 
cal complications of carcinoma of the 
cen LX and an opportunity to study the 
rKordsof683 cases of this condition, haxe led to 
e conviction tliat too httle attention has been 
irected to the lact tliat the spread of this disease 
rommonly affects the organs of tlie urinary sjs- 
1^? A ^•’other communication about to be pub- 
1 ’ discussed the high incidence of 

ureteral occlusion and have shown, m a large 
- es, that significant obstruction of the ureters 
A u those patients m whom 

nf rh L mahgnant mvasion m the regions 
“road ligaments In this paper, it is our 
tni consider separately the changes which 
nnm/ urinary bladder in cervux carci- 

tho r ^ ‘Hect result of the disease, or during 

the coune of Its treatment 

cini-ol drawn from the 683 cases of 

tlio p ° I if that have been admitted to 
nipnt Hospital (Massachusetts Depart- 

luno ^tibhc Health), smee its establishment m 
j^riuary, 1936 These have 
Meiuc through the courtesy of Dr J V 

From ’fL department of gynecology 

whirVi 8r°up we have selected 209 cases in 
bIpAAo chmeal evidence pertaimng to the 
basis sufficiently complete to serve as a 

for this discussion 

[q ^ ^8es of these patients were as follows 21 

to 40 vSt!’ years, 37 cases, 40 

to °° eases, 50 to 59 years, 48 cases, 60 

3 ‘t eases, 70 to 79 years, 17 cases 
Has College of Surgeons classification 

werp in demoting the extent of disease There 
pi- t-tass A, 10 cases. Class B, 18 cases. Class 
as'rpan 5 ®®’ ^rid in Class D, 114 cases Grouping 
mor ws k °®8ree of mahgnancy of the cervLx tu- 
I renrp ^ 9 ased upon three grades, of which Grade 
moiH adult, well differentiated epider- 

oant 3. the highly mahg- 

Grade type The report was 

Grade ^ cases, Grade 2, m 53 cases, and 

epiderm’ cases There were 59 reports of 

ail of carcinoma, ungraded, m practically 

radiation therapy before ad- 
morp ^ I^ondville precluded the possibility of 
fiistological description Thirteen 
classified as adenocaremoma, and m 2 

^ before the Philadelphia Urological Society of the American 
^Lucius N Littauer Fellow in Cancer, 


instances tlie exact type of tumor was unknown 
As regards the character of growth, three general 
types are recognized, proliferative, ulcerative, 
and mvertive The prohferatixe group includes 
those cases m which growth is chiefly outw'ard 
from the cerxmx These tumors are desenbed 
commonly as fungating, outcropping or cauh- 
flower-hke in form Vagmal extension, mucosal 
or submucosal, may occur in this group The 
ulceratix e type leads to the destruction ot the cer- 
VLx, but may extend also along the walls of the 
vagina The mvertive or infiltrative tumors are 
predominantly endocerxncal All three types, of 
course, may extend upward and laterally into the 
broad hgaments, posteriorly tow’ard the rectum, 
or anteriorly toward the bladder 
Sexenty-four of the senes are hvang, and 135 
hav e died There w ere 93 au topsies One hundred 
and SIX of the 209 patients under consideration 
received their first treatment for mahgnant dis- 
ease of the cervLx at the PondviUe Hospital 
Twelve were untreated cases, and the remamder 
had had treatment m other institutions before 
entering Pondville Practically aU of the latter 
group were given further therapy with roentgen- 
ray or radium after admission 
Natural variation m the thoroughness of his- 
tory-taking, and the common occurrence of 
bladder disturbances m women not afflicted wath 
cancer, make it futile in this discussion to attempt 
an analysis of chnical s^miptoms, or to derive 
fixed conclusions from such complaints w'hen 
present In some instances there appear to be no 
significant symptoms, many report an mcreased 
frequency of urmaUon, and it is our impression 
that this IS the most common of the sjmptoms 
referable to the bladder Pamful micturition, 
which may result from the advent of mtection or 
extravesical pressure, or actual mahgnant in- 
vasion of the bladder, was reported by some of 
the group As regards hematuria, the chnical his- 
tory IS often maccurate and unrehable, m carci- 
noma of the cervix Four of the 12 cases m our 
series who had radium ulcerations ot the bladder 
proved by cystoscopy, gave a record of the sudden 
appearance of blood stamed urme Hematuna 
m some degree, either gross or microscopic must 
occur much more frequently than the records 
would mdicate m all those cases m which there 

Urological Association Philadelphia, Penns\lT.anit ^ 

, Harvard Umversitj iledical Schoof -^^^ch 23 1936 
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has been mucosal m\oUemenC b} radjum reac therapy which in this asm the whole group coo 
lion or by tumor sisted usually of radium apphcation or high 

The story of incontinence IS equal)} difficult to collage roentgen ra) or both Sul) two were 
evaluate Next to increased frcquenc} we found examined for the hrst tune during or after treat 
it the most Common s)mptcini Except perhaps meot. In i6 of 105 cases there were no note 
incasesof large tcsfcoiaginal fistulas it is partial worthy changes to be seen nithm the bladder la 
rather than complete ObMOusly the presence of roof Uiesc the c>5toscopic examination wasmade 
a profuse discharge from the lagina may lead to beforecerviithcrap} wasbegua For/urtberdaU 
uncertainty on the part of the patient as to the concerning this negative group see Table I 
actual existence of unnarj leakage It is our Many patients showed at c>stoscopj the 
opimon that loss of control when present results earliest sign of direct bladder disturbance bj the 
chiefly from extravesical pressure and distortion malignant process in the form of distortion from 
in the region of the bladder necE or from a\agi extra \esical pressure (Table II) This consists 
nal fistula more often than from an> of the other usually of a uniform ele\ ation of the prosun^ tn 
causes which might be predicated in this condi gone and postenor wall coNeredinthnoraiaiaui 
tion such as malignant invasion of the ve ical cosaand unaCected b> distention Itmayresem 
outlet or the effect of massive irradiatioD ble the ordiuar} ufenneeminenceseen sooltenin 

Partial retention w ith residual unne may occur the female bladder floor or maj be so accent^ied 
in some of these cases but we have no defimte as to form deep lateral sulci on each side Obvi 
information concerning it Complete retention oudy the di tortion must be interpreted with care 
due to urethral obstruction by tumor has been and must be correlated alwa>s with the findin s 
encountered in a few instances in this series on pdvic examination It may be proaucea oj 

There were in this series 105 patients who were the tumor or by the reaction foDowing radiauon 
examined by cjstoscopy on one or more occa ions by an inflammator} process in or aroiioa me 
Forty three were so studied prior to direct Cervix uterus or merely bj an anterior Ijmg lunaus 
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TABLE m— lUNOR BY CYSTOSCOPY 



Class 

1 Grade 

Type of disease 

A 

n 

c 

D 

1 

1 

, 

1 1 

AC 

E i 

p 

u 

I 

5 

Before treatment 

Primao cases—? 

o 

3 

, 

! 

i •> 1 

o 

1 

4 i 

o 


3 


1 

^ i 
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Dunng treatment ! 

I‘niQar> cases— 3 

o 

1 

O 

a 

1 

S ; 

" i 

° i 

7 

° 

r 


i 

^ 1 
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^ 1 

o 

^ter treatment 

Secondarj cases— S 
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O 1 

o , 

3 

6 
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1 , 

X 1 

1 

o j 

5 j 

o 

5 

i 

3 

TolaJ — 25 

O ! 

2 

s ; 

t3 

0 * 

i 

SJ 

O 1 

S 

S 

i 9 

3 ! 

3 


Extravesical pressure has been referred to by 
many wnters Marzetti calls it bombenteut and 
states that it is the most common abnormaht}' 
mund by cystoscopy in carcinoma of the cer\ u 
it IS of interest that Korkhov found by cysto- 
definite improvement in tlie 
madder outline in 50 of 100 cases foUonang radia- 
tion therapy Aman-Jean reported similar ob- 
5 er\'ations and beheved that cystoscopy might 
serve as a guide to the efficacy of treatment, by 
leveahng the presence or absence of such change 
in accord with these conclusions 
As mahgnant disease advances toward the falad- 
or comes actually to invade it, one sees local- 
ized areas of congestion and submucous hemor- 
inage followed stiB later by edema Edema, usu- 
ally associated with distortion by evtravesical 
observ'ed frequently (Table II) It 
probably signifies in most instances the presence 
i^icinoma in the bladder wall beneath the 
eaematous area as Schmitz, Vermooten, and 
omers have agreed However, one might suggest 
e occasional possibihty that inflammatory reac- 
the tumor in a region adjacent to the 
adder might produce a similar picture The 
ema resulting from radium reaction will be dts- 
'-used in a later section 

. invasion of the bladder by tumor may 

ad to submucous nodules or defimte neoplasm 
projecting into the vesical cavity, with or without 
ceration (Table III) Actual tumor was appar- 
at at the time of cystoscopy m 23 cases of this 
cries, 13 of them presented such evidence before 
r during cervix treatment In the remainder 
ese changes were observed some time after the 
ompletion of active therapy Herger and 
cnreiner, m a clinical study of 50 cases of ad- 
anced carcinoma of the cervix, found 14 in- 
wnces of ulceration and infiltration of the vesical 
ucosa F aerber reported bladder involvement m 
S 7 per cent of 150 postmortem exammations 
It is of interest m this regard, that cystoscopy 
ay lead to more accurate classification of the 


case than is possible without bladder inspection 
For example, 10 of our 23 cases with de^te in- 
travesical mvolvement had been classified as B 
or C cases on pelvic examination, but the proof of 
extension into the bladder places them at once in 
the D group Furthermore, this would indicate 
that extension from mahgnant disease of the cer- 
vix sometimes may involve the urmary bladder 
before palpable mvasion of the broad hgaments 
has occurred 

The end-stage ol this whole process of malig- 
nant mvasion, as far as the bladder is concerned, 
lies in the formation of a vesicovagmal fistula 
Indeed, it is possible that most patients with ac- 
tively progressive disease will develop this condi- 
tion unless death occurs sooner from some other 
comphcation, such as hemorrhage, or uremia due 
to ureteral occlusion We have found definite 
records of vesicovaginal fistulas in 62 of 6S3 cases 
of carcmoma of the cervnx at the Pondvnlle Hos- 
pital (Table IV) Of this large senes, 226 are 
living, and xgg died at Pondviile We have, 
therefore, dependable mformation concemmg 425 
patients la this number there were 55 known 
fistulas (12 g per cent) The madence among 
those who died in the hospital was 24 4 per cent, 
we know of 7 cases among those 25S who died 


TABLE IV VESICOVAGINAL EISTtJLAS — 

62 CASES 


class 

A 

B 

C 

D 

Grade 


3 

AC 

E 

T> pc ol Disease 

P 

u 

I 

? 


No 


3 

n 

46 

3 

19 

16 

o 

24 


37 

3 

10 
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TABLE VI— RADIATION REACTION 



— • 2-;-=:=. 


Class 

Grade 

T>peot 

ducase 


A 

B 

c 

D 

X 

*» 

I ^ 

AC 


i 

u 

I 

> 

<’Sci.es} 

4 

1 2 

2 

0 

3 1 

2 

1 ^ ^ 

0 


3 

i 

4 

1 0 

jecoadao 

f4cascs) 

0 

X 

1 3 


0 

0 

; 

1 ° 

0 

1 

! •* 

0 

0 


3 

Tctal — 12 

4 

3 

1 1 0 

2 

2 

I = 

0 

! 6 

X 

I 

6 
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extensioa — who were found at cystoscopy to 
show intravesical invasion On the other hand, 
the bladder may appear normal in the presence of 
broad bgament mvolvement sufficient to result 
in ureteral occlusion 

Among our 93 postmortem studies there were 
10 patients who had had no treatment directed to 
their mahgnant disease Seventy per cent of them 
had some degree of bladder mvolvement, one 
showed mvasion of the vesical wall, m 3 there 
was extension into the mucosa, and 3 had vesi- 
coiagmal fistulas Although this group is small. 

It will be seen that these figures closely parallel 
those already presented for the entire series 
A \er> interesting and important phase of this 
entire subject of bladder comphcations in carci- 
noma of the cervix, is presented by a condition 
which results from the treatment of this disease 
rather than from the disease itself AVe refer to 
die remote radium reaction, a lesion unrecognized 
until relatnely recently, and one which, until 
better understood, gave rise to considerable diag- 
nostic confusion m these cases The earliest 
descriptions were written by Haendly, Schugt, 
Zeiss, Kahn, and Dean, and more recent discus- 
sions of the subject have been published by 
Ottow', Smith, Colby, and others 
In. general, it may be stated that there are two 
types of radiation reaction within the bladder 
First there may be the early or acute reaction 
which occurs at the height of the radiation effect 
*n the cervix itself This is comparable to the 
mucosal changes seen often m the buccal cavity 
following external irradiation for mabgnant dis- 
ease The reaction m the bladder w hicli may % ary 
'n degree, gixes rise to the symptoms oi cxstitis 
that patients report so frequently soon after treat- 
urent It is true, doubtless, as Ottow has said, 
that this acute process may subside or may ad- 
'ance to actual ulceration and c\en fistula as 
Occurred m one case m our senes 
The late or remote radiation reaction in the 
bladder is the more definite clinical entit\ ind 
the one usually referred to m discussions ot thia 
subject It 13 an ilogous to the skin change-, with 


which we are all famihar and to the radionecrosis 
that occurs soineUmes, m tissues elsewhere m the 
body foUowmg massive irradiation It results 
primarily from vascular changes which may vary 
m degree from mild transient mterference wath 
local blood supply, to complete obhteraUve 
endarteriDs with ischemic necrosis The lesion 
produced m the bladder, therefore, will depend 
upon the extent of these effects Cystoscopic ex- 
amination maj find nothmg more than a circum- 
senbed area of hyperemia and edema, or there 
may be a zone of complete devitahzation wath 
ulceration and slough The ultimate fate of the 
region mvolved will depend upon the depth of 
mjury, and this may not be determined usually 
by a single cystoscopic inspection It is probable 
that there is eventual heabng m the greater num- 
ber of cases, and that when healing occurs the 
mucosal and submucosal laj ers haxe been chiefly 
affected It is reasonable that the mmute arten- 
des, venules, and capillanes that supply these 
inner lay ers should be more suscepUble to injury 
and more vulnerable to obhteraUi e changes than 
the larger vessels nearer the bladder periphery 
When, howex’cr, these larger vessels are mxohed 
in this process, the depth of necrosis m the \ esical 
wall may be so great as to preclude the possibility 
of local recovery, and lead even to fistula 

In our senes, there were 12 cases of late radia- 
tion reaction m the bladder (Table VI) The 
average length ol time from the first radium treat- 
ment to the onset of bladder symptoms was 2 25 
years The shortest interv al was o 7 years, and 
the longest, 3 5 years It is mterestmg and 
probably significant that three patients m this 
group bad re-treatment wiUi radium some tune 
after the mitial dose, and that for them the aver- 
age tune before tlie development of the vesical 
lesion was I I years alter tlie last treatment, the 
shortest interval was o 5 years, and the longest, 
1 5 y ears 

The symptoms, in our experience, consiat 
chiefly OI dy’suna, hematuna, and increa-ed fre- 
quency of micturition, usually 01 relatively acute 
onset Such symptoms, reported long after the 
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treatment of the cervix and in paUents free from 
1(^1 disease are higblysutgesUvcof the presence 
of radiation reaction within the biadder 

The conditions found by c>stoscopy will \arv 
as we have stated The most common picture is 
that of a cenUal sharply defined area of slOTgh 
surrounded by a zone of hjperemia and edema 
The edema may present as minute blebs or raised 
reddened ndges Obviously the radiation reac 
Uon wiU occur in the region of greatest radiation 
effect and its location in the bladder therefore 
need not be the same in all cases The most fre 
quentsite as ne have found it is m the postenor 
midline just abov e the trigone Tin, common in 
volv ement of this region is due m large measure 
probably to its anatomical location with refer 
ence to the cervix We would suggest however 
that there may be another influence in the pos i 
bility of a less nch Vdsculaniy m the nudime of 
an organ deriving its blood supply from roam 

V essela which enter it laterallj on each side 

CUoical differentiation between a late radiation 
reaction within the bladder and invasion by tu 
mor IS sometimes difficult and e peciaU> so when 
the lesion is first observed Repeated examma 
tions with reference to progression or regression 
usual!) are helpful but the decision cannot be 
made often b> the c>sto$copic picture alone A 
history of radium treatment of the cervix followed 
b) a prolonged interval of man) months or even 

V ears before the appearance of the lesion in ques 
tion weighs heavil) in favor of the radiation reac 
tion The presence or absence of acui e disease lo 
the pelvis cannot determme the diagnosis but 
freedom from palpable tumor argues of course 
against malignant mvasion of the bladder We 
hav e obscrv ed m some instances of radiation reac 
Uon that thickening perhaps edema and ten 
demess may be felt in the anterior vaginal wall 
opposite the area involved In general it is our 
imp cssion also that the urinar) s)'nipton)S pro- 
duced by late radium effect are mote insistent 
and more acute than those arising from early in 
vasion by tumor and that such )mploms when 
so produced usually subside quite satisfactorily 
with simple measures of local treaunent con 
unutd until inspection with the cjstosoope fimis 
that healing is complete Removal of tissue for 
biopsy may be resorted to but we do not believe 
that this should be necessary in most cases anJ 
wc do not recommend it 

EV VllATJOS OF SlimV 

There are certain general impressions to be 
derived from the foregoing text and tables whiji 
undoubtedly have much bearing on the m olve* 


meat of the bladder from caremoma of the ctr 
vix and its Irealmem It is quite obv lous and irell 

known that the more advanced the local disease 

the greater the likelihood of vesical invasion U 
can be seen from perusal of the tables that the 
proportion of the early to Oie adv anced cases ui 
the group with negative cjstoscopic findings is 
much greater than in the positive groups where 
the moderately adv anced and adv an^ cases are 
overvehelimngly in the majonty The extent of 
disease therefore should offer a reasonable indi 
cation as to whether or not the bladder is in 
volved Generally speaking this may be true 
but as has been stressed before it is exceedingly 
difficult to determine the extent of disease b> 
pdvic ezaisinatiOQ alone For instance as has 
been emphasized by others a case wLch clmi 
colly presents evidence of broad hgament exten 
Sion may hov e nothing more than carcinoma con 
nned to the cervix and immediate paracervical 
region with an iwlammatory process accounting 
for the lateral mv olv ement In contrast with tbis 
IS the patient who on v aginal omf rectal palpation 
does not reveal any parametnal change but m 
wbominspecUon of the bladder hows either sug 
ge me or denmie invasion of this organ by tu 
mor thereby altcnnc at once the original chniul 
concept There is further confirmation in our 
postmortem senes which as has been stated pr^ 
vnou l> shows that the mode of dissemination of 
the disease vanes considerably and may invol e 
the bladder without any evidence of Iroad Iiga 
roent eetefls/oa Tie reve'se of course is also 
true Cyxloacopic examination the tSore mav 
be just as important as pelvic and pathological 
examinations in determining the true status of the 
case in question 

The relationship between the grade of carci 
noma and uilravcsicai invasion is difficiJ! lo 
evaluate since a single biop y espcaa '> asu[CT 
ficialone does not always reveal therelativema 
Iignancy of the tumor In general it may be said 
that the highly malignant neop asms arc more 
hkety to extend mto tie fifadder 

We would like to advance at this lime the 
unportance of the clinical tvpe of tumor with 
re pect to vesical mvasion If one considcix the 
po ilion of the cervix m relation to the bladder 
it can be seen that the Lability to bladder mv olv e 
incnt by tumor vanes definitely with the nature 
of the growth The proliferative ivpc which i- 
not infrequently of a lower grade of mahgnanc) 
lecaiL.e of its bulky character is Ukely to produce 
at cystoscopy tic picture of extra vesical pres 
sure (Tabic II) Some tumors of ibis type extend 
into the bladder but submucous infiltration of the 
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vagina usually precedes this extension When 
inlracervical radium is used in this kind of lesion, 
the bulk of the tumor gives added protection to 
the bladder so that severe radiation reactions sel- 
dom occur If radium seeds are introduced, such 
reaction when it does occur, depends entirely 
upon the proximity of the bladder to the site of 
the application 

The ulcerative type of growth is usually of 
higher malignancy and seems to possess a greater 
tendency to vesical invasion than the others 
This can be easily understood when the character 
of Its behavior is considered It is distinctly 
destructive, and once the cenmx is even partially 
destroyed, continuation mto the bladder may fol- 
low more easily, producmg m sequence, intra- 
mural and mucosal invasion, and finaUy fistula 
This IS illustrated by the frequency of this type 
of lesion m the untreated cases which show a high 
percentage of bladder mvolvement It is m this 
type also that fistula may result from the applica- 
tion of radium, smce the vesicovaginal septum is 
considerably thinned brmging the bladder closer 
to the site of radiation It is possible also that in 
cases of actual vesical involvement by a radio- 
sensitive tumor, regression may occur so rapidly 
under treatment as to preclude the possibdity of 
heahng and so produce a fistulous communication 
with the vagina It has been contended by some 
that radiation is the major factor m the produc- 
tion of fistulas We recognize its importance but 
we agree with Cutler, Smith, and others, that the 
vesicovaginal fistula in carcmoma of the cervix, 
IS usually a manifestation of progressive disease 
The mcidence in our living group is low, a fact 
which lends further evidence m addition to our 
postmortem statistics, that advancing disease is 
the predominant influence m fistula formation 
Fistulas may be produced by radium, but as is 
stated b> Cutler, die cause may he not so much 
in the radium itself, as m faulty' technique of 
application, wiUi failure to keep apphcators m 
proper position, or lack of sufficient packmg 
against the bladder Other factors of importance 
are inadequate filtration, excessive doses, and 
re-treatment with radium in an area which has 
had aheady irradiation to die limit of local 
tolerance 

The mvertive or endocervical type seldom 
grows toward tin. bladder, but here too one may 
see cv idencc of tumor by' cy stoscopy or at autopsy 
(See Tables III and \ B) This torm of tumor is 
characteristically infiltrative and mav rtmam 
eontined to the cerv lx for a relativ ely long time 
belore extending into neighbormg structures \5 
will be seen by Table VI, this type predominates 


in the cases with radiation reaction withm the 
bladder The intervenmg tissue offers greater 
protection than in the ulcerative form, but less 
than m the prohferative type of growth The v esi- 
cal changes due to radiation are usually late and 
seldom progress to fistula 

In every mstance of late radium reaction in the 
bladder m our senes, radium seeds — occasionally 
glass but usually gold — were used m the treatment 
of the cervix (Intracervical silver apphcators 
were used m conjunction w'lth the seeds m some 
cases ) We beheve this to be of great significance, 
smce madequate filtration and the site of inser- 
tion m the penphery of the grow th, undoubtedly 
play the greatest part m the production of this 
sequela It seems significant m this connection 
that we have observed no radiation reactions m 
those cases in which treatment has been given at 
PondviIIe smce early m 1931 This corresponds 
with the time of the discontmuance of the use of 
gold seeds as a routine measure Seeds are now 
employed only m the treatment of small areas of 
recurrence in tlie cerv ix or v'aginal wall An addi- 
tional obvious factor m the problem may be the 
use of massive or excessive dosage 

Another group to be considered is that m which 
fistula developed in cases without disease, a con- 
siderable time after treatment Our senes in- 
cludes 6 such cases, and the average lapse of time 
between the first treatment and the appearance 
of the fistula was 4 years Two interpretations 
may be offered First, the fistula may be the 
final manifestation of a radio-necrosis which 
could not heal because of irreparable damage to 
the blood supply in the bladder wall and vagina 
This IS in accord with the time element m the 
development of late radiation reactions, smce our 
average interxal before the appearance of such 
reaction in tlie bladder was 25 y'ears, and a fis- 
tula might represent an end-stage of this process 
In the case of fistulas which developed in the 
presence of active disease, the average time of 
appearancewas i 0 years after the first treatment, 
and o 75 y ears after the last treatment A second 
but less likely tenet is that scar which follows 
regression ol tumor after treatment, and which 
inv olv es bo th bladder and v agina, may disintegrate 
to the point of fistula v itli the advent of serious 
infection 

It has been found also in our senes, that fistula 
or radiation reacUon are more likely to occur m 
those paUenls who have had treatment for carci- 
noma ot the cenioil stump, someUme after 
supraxaginal hysterectomy The reasons for this 
are evident and need no further discussion at this 
time 
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There is apparent lack of agreement in the pub 
Iished reports concerning the inadence of vesico- 
vaginal fistulas in carcinoma of the cervix The 
figures of Warren Williams and Behney are m 
accord with ours Smith however m presenting 
a large group of cases from the Memorial Hospi 
tal stated that fistulas occurred with an average 
frequency of once m gS pauents {i i per cent) 
In his untreated group there was an madence 
of 7 2 per cent though in bis opinion this figure 
may be too low to represent the actual madence 
since there was no attempt to follow closely those 
cases m which the disease was too advanced (o 
be amenable to radiation therapy With respect 
to the treated group there may be several reasons 
for the wide difference in our figures TTie ratio 
of the pnmary to the secondary or recurrent cases 
at the Memona! Ho pital estimated from Smiths 
data was about 4 5 to i as compared to i 8 to i 
atPondviUe Moreover specific information con 
cernmg the extent of disease was not given In 
our series about So per cent were clashed as C 
or D cases It can be seen that these two facts 
m themselves indicating more advanced disease 
may account for our higher percentage The fis 
tulas found at autopsy at the Memonal Hospital 
are not recorded but it is probable that the 
figures would correspond closely to ours and 
those of others 

liie difficulty 0/ diagnosis in some instances m 
which the fistula is so small that it can be detected 
onlv by the introduction of d>e into the bladder 
or by postmortem examination must be borne in 
mind Furthermore repeated examinations until 
death cannot be made in man> cases As we ha\ e 
shown fistula is an ominous sign and patients so 
afflicted frcquentlj fad to return to the hospital 
and remain at home for tennmal care The abso 
lute incidence of vesicovaoUiaJ tistula cannot be 
given We believe that the figures presented by 
Smith are too low 


COVCLUSIOVS 

In conclusion we beheve that the bladder 
should be considered an integraf part of the 
problem m caranoma of the cervix because of 
the great frequency with which it is involved bj 
the di ease itself or as a result of treatment We 
recommend c>stoscopic inspection in the routme 
examination of all cases before msti luting therapy 
and at intervals thereafter By this means when 
the bladder is found to be normal a base line will 
be afforded for comparison with later observa 
tions as the case progresses When on the other 
hand intrave ical invasion is found to have taken 
place the diagnosis as regards extent of disease 


at once will be rendered more accurate and m 
formation of definite prognosUc value will be 
obtam&l as well It should be emphasized how 
ever that extension of disease into the bladder 
from the cerv ix should not be considered a deter 
tent to vigorous treatment of the malignant proc 
ess We have one unusual patient who had such 
extension even to the point of vesicovagmal fis- 
tula at the Ume of the first examuiation and who 
now after treatment presents no evidence of ac 
live caranoma The fistula remains of course 
but this IS not too high a pnce to pay for success- 
ful cure 


BIBLIOGRAPHY 

I AvxtrjEAir PLese co dleltid 
ca ce d 1 tirus 6 II. d 1 As f an; p 1 tud d 
« « OJV SS6 

I CotBt F H Un ar> t act c mpl c t ons f a ut 
e crNwCgUdJMd ipsj 09 s 

3 CuTif M Tb t tm t fc cm mi file er 

«x th m 11 q t UM { d urn Surg Gyoec 
i Ob t 93 S! 4S 

4 Da\ L Rad um ct t di e de 1 s. p 

ne th pi d a ca du col te a. Rev fr f 
d gynfe. t d b t 934 e 005 

5 D AN \ L jicUI ton rtheunnaiybladd ru 

1 te fi ct f d um pplicatio to ue t nis. J 
Am M A 9»f S9 1 

6 Idem I j ly of in ly blacld f 11 w j n diat 

of t u J U 1 933 9 159 , , 

7 EvKastT H. S U 1 g mpl cati f llo isg pel 

c I rad t n Am ] Obst A Gynee 934 » 

S Pa£m H U r Ste b d pn tab 
I d g w d en tei kar 111 mlranl Ztscbt 
f G b t h G> k. 93 09 3 

0 FtNPLEY P C mpl cat ns suit g f m p 1 c 

d t n Am J Ob t 1 Cyn t 933 7 3$8 

1 FucEX REM tabty t dy ear n m f t 
c rvtt t i d by d u Am J R t 

IIaejcdlv ted by S h gt Z tr IbL f Gyn k 

IlAUAifN A nd Gobel, \ KompbLat n b i d 
R d umCh rap g> ek ; gi cb E om Z 
t albl f Gyn k 935 59 67 

1 Kcikann F BI dd ch g s nop 01 , “rcj 

m f the c rvii b f a d ft ir d twn 

0 1 AC tan. Re 9 7 3 S* 

4 F>HM I tn at f th bl dd r im UU g c Cl 
oia f 11 » g th f ad um in th rvtf- 

OofACuaR P 7 J 
s KtEiME HOZ Fgd EUth 

1 S h dig ng f !g g g 

tsch f kti n ( h R d mb trahtog 
CoUum m n yptd tiscb > en) Ai 0 

f Gyn k 03 49 “ 3 „ j, 

6 Korxhov V D Harobl seb St hi th p 

r b rm tt kar ms Z« tralbl f Cyna k 

dM iiLS E Ub di sog mm 

t n t h d cu sen h RadiumbestraWuDgcn 

M d Cy L 1 £ St abl th p 93 ' 4 ® 
58 1 ,rf 

8 blABZETT \ L alt az d 11 sica 1 mb 

de coll d U te Cl stet 19 6 8 35 


n St h 
j-phib 



GRAVES ET AL BLADDER COMPLICATIONS OF CARCINOINLA OF CERVIX 793 


19 MoRTO»f, D G An autopsy study of women dying 

wth cervical cancer after radiation Calif & West 
Med , 1935, 42 345 

20 Neweli., Q U , and Crosse'J, H S Late complica- 

tions in irradiation treatment of cancer of the cervix 
Surg , Gjnec &. Obst , 1935, 60 763 

21 Orrow, B Radiumscbaedigungen von Harnblase und 

Darm Ztschr f Geburtsh u Gynaek , 1930, 97 
121 

22 Roxle, P Un cas rare de sequelles tardives apres 

radiumtherapie Gynec et obst , 1929, 20 720 

23 Samy, P Colpocleisis pour fistules vesicovaginahs 

con=Lcuti\ es 4 la radiumtherapie du cancer du col 
L>onschir, 1929, 26 637 

ScmnTZ, H Complications in the urmary tract due to 
carcinoma of the uterine cervix or radiation treat- 
ment Am J Roentgenol , 1930, 24 47 
23 ScHEOEDER, C Hamblase und Strahlentherapie des 
Uterus-carcmoms Arch f Gynaek , 1932, 150 147 
26 ScHUGT, P fjeber einenfemerkensw erten Fell von 
Blasebutungen nach Roentgen Radium bestrahlung 
b Zentralbl f G3maek , 1923, 47 1262 
^ SiOTH, F R Incidence of vaginal fistulm in patients 
with carcinoma of the cervix Am J Cancer, 1934, 
22 52 


28 SiniH, G G Bladder reactions following application 

of radium to uterus Jvew England J Aled , 1932, 
207 822 

29 Stacv, L j Complications follovang apphcation of 

radium to pelvic lesions Am J Roentgenol , 1928, 

19 323 

30 SiRACHiVN, A I Radiotherapy and fistula formation 

in cervacal carcinoma J Obst & Gynajc, Brit 
Emp , 1931, 38 S42 

31 Versiootev, V Discussion of G G Smith’s paper 

“ Bladder reactions follomng application of radium 
to uterus ” Xew England J Med , 1932, 207 822 

32 Wagner Der Geboermutterkrebs, eine pathologisch- 

anatomisch, Alonographie 2 Tafein, 6 t 6 g Leip- 
zig, rS6S 

33 Warren, S Grading of caranoma of the ceniv as 

checked at autopsy Arch Path , 1931, 12 783 

34 Idem Personal commumcation 

35 Miele, F C Radiumscbaedigungen an Blase und 

Hastdarm bei Behandlung des Kollumkarzinoms 
Alonatschr f Geburtsh u GjmaeL, 1930, 85 3S3 

36 WiEiiAUS, R On morphology of uterine cancer Brit 

Gynec J, 1893, ii 529 

37 Zeiss, L BeilragzurFrage der Roentgen und Radium- 

schadigungen der Blase Ztschr f Urol ,1927,21 626 



94 


SURGER\ gynecology \SD OBSIETKIPS 


THE ROENTGEN TREAT MENT 01 THHORS OF THE BRA!N Oli 
SPINAI CORD IN THE OPERATING ROOM BY DIRM 

Radiation through the open wound* 

CHARLESA ELSBERG MD FACS LEO M D \\ IpOFF M D FACS CORNELIUS G DFKF V n 
New \fluc I^ew ^ ^ 


D uring the past decade great proj^rcs has 
been made both m the surgical and the 
radiation treatment of mfiltraUng tumors 
of the central nervous system but the combined 
results of surgtrj and radiotherapy still leave 
much to be desired 

Up to the present time the greatest advances 
m the surgical treatment of tumors of the bram 
have been m the memngiomas and other lelauvcly 
benign and encapsuUlM grow ths f he resulU of 
operations upon infiltrating groMths have also 
improved but there are many problems which 
remain to be solv ed 

The protoplasmic and fibnllaty asttocytomas 
especially those which occur in the cerebral benu 
pneres are often sold lafiUraimg grow ths andm 
many instances the tumor is so extensive that 
even by the excision of an entire lobe all tumor 
tissue can not be removed 
When a ghoma has undergone a cystic change 
and there is a discrete tumor nodule in the wall of 
the cyst the evacuation of the cyst contents and 
the excision of the nodule has often given bnihant 
and lasting therapeutic results This is espeaally 
the ca<« in the c) Stic astrocytomas m the posterior 
cranial fossa that occur m chddhood and early 
adult Ule Oa the other hand the astiocytomas 
that are found m the cerebral hemi5ph<*res are 
often solid growths and even if there are one or 
several large cv sts there is f requenUv no discrete 
tumor nodufe The solid part of tne growth is 
often so large or so situated that it can not be 
completely remov cd The stausUcs from a oum 
bef of the neurosurgical clinics of this countrv 
which were ptesenteS at a recent meeting of the 
S^ety of \euiolOj,vcal Surgeons show that in 
many cases of supratentorial astrocy tomas life is 
prolonged for only 2 to y V ears In ^me instances 
the surv ivai penod after operation is as long when 
little tumor tissue has been temov ed as after a 
gross* total excision of the neoplasm 

When w e turn from the astroev tomas and other 
rarer types of intiltrating tumor of the cerebral 
hemispheres to the consideration of the rapidly 
growing and malignant ghoblastoma multiforme 
the pittuie IS a still more gloomy one Fhe aver 
age length of life of a patient w ho has beta i^icr 
ated upon for a multiform glioblastoma is often 

Frna IS* Some*! O tiuso nd Otpi 


less than 1 year Only m rare instances have the 
pauenu survived for a considerable number if 
years. 

\ svnulas storv must be told cor-cerm g the 
surgical treatment of the medulloblastomas in lie 
posterior fossa of children The v ascular Uve of 
this type of growth can practically Dcver be re- 
moved and a survival period of more than 2 to t 
years » unusual These growths ate radio ensi 
liv c and the results of suboccipiul decompression 
to relieve obstructive hj Irocephalus and rowt 
genothetapy wnihout removal of the growth 
appear to be aa good if not better than radical 
exUipdUoti 

The results of the removal of tumors of ihe 
spmal cord are much suf enor to those obtained 
by operations upon tumors of the brain due to the 
fact that so many o( the growths are benign en 
capsulated and extramedullary or extradural In 
primary extradural malignant disease radial cx 
urpation of ihu growth is often tmoovsible and 
only a small number of intr&medullir. tumors can 
be removed 

Thcrelore m spue of the great advances that 
have been made the best that an be accom 
plohed bv sutgerv in manv tumors of the hram 
and some of the pmat cord is palliation and 
prolongation of life 

Most of the yatients have rweived postoper 
auve radvoihcrapv and the preceding statement 
applies to the results obtained by the combmition 
of surgery and radiation therapy It is not the 
purfose of the writers to discuss the subject of 
radiotherapy of tumors of the brain m detail hut 
to give a brief summary of the present status of 
the subject 

The use of roentgen radiation of tumors of the 
brain is based upon the known fact that the cclU 
oI many tumors are more radioscnvitiv e than the 
normal brain or spinal cord Opinions of roent 
genologists differ regarding the sensitiveness to 
nulution of the arious tumor tvpa That the 
meduftobfastuma is very radiosensitive is well 
known and the same is true of a certain numhtJ 
of solid pituitary adenomas, \llhough tempo- 
catv clinical imptov ement after radiotherapy » a* 
been observed m many of the ghomas tbcce 11 
liillc agreement on the quesuon whether and to 

■xbB «C iSt tACRnUoKK*! liL* I UoINrvVork. 
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fthat degree tire cells of the tumors are affected by 
radiation This subject was discussed in a synipo- 
smm on radiotherapy of tumors of the brain at 
tie meeting of the Association for Research xn 
.\er\ousand Mental Disease in 1935 The various 
opmions there expressed mav serve as a general 
summary of our present knowledge of the 
matter 

The conclusions of those who took part in the 
uiscusbion were 

I Radiation has an undoubted effect upon 
many tumors of the brain 

ti," degree of effect is not known, because 
inere have been too few careful histological stud- 
iCb of tumor tissue before and after radiation 

3 m little exact knowledge of the rela- 
01°^™ of radiation used to the results 


n changes m the tumor cells may be 

p oduc^ by roentgen therapy 

, ^ methods hitherto used, adequate 

° j °^'^*^ 8 ^ii'rays can not be given because 

® soft and bony 

tissues of the head 

^ Pi^opoftion of the patients, the 
tgen-ray dosage was madequate 

object of this article is to suggest a 
mont Ptticodure for the roentgen-ray treat- 
mnrc f ittomovable or partially removable tu- 
j spmal cord, with which 

^“^Fiate dosage should be possible 
tip ^ years ago it occurred to one of us that 
we roentgen-ray treatment of tumors of the brain 
could best be accomplished by the 
onprof of the growth at the time of 

emnc brain and the tumor were 

ftl fi u 1 would become possible as soon as 
so til x-ray machines had been devised 

irrpciff*’ I ® necessary time of exposure would be 
nmppJ ^nortened, and (2) as soon as a method of 
rarfipt worked out m which the 

tiw.i ^ould be introduced directly into the 
WW nt the time of the operation 

,1 mo shock-proof high voltage x-ray ma- 
ator^^ market, the first condition 

satisfied We then endeav- 
in 111 ° financial support for the mstallation 
tvne ^ room, of a new machme of this 

Witk fk support was only recently obtamed 
jj “0 co-operaPon of the Picker X-ray Cor- 
^ plans for the mstallation of a high 

tip '^nchme m the mam operatmg room of 
the ^'®'F°^°Sical Institute were completed, and 
in? by which the personnel m the operat- 

6 room W'ould be completely protected against 
ondary radiations were worked out in the 


greatest detail The machine has finally been in- 
stalled and IS ready for use 

In order to determine the maximum radiation 
to which tlie primate brain and spmal cord can be 
subjected without danger of mjury to the nervous 
tissues, It IS our purpose first to investigate care- 
fully the effects of radiation on the exposed brains 
of monkeys We have already subjected the 
brains of a few ilacacus rhesus monkeys to pro- 
longed radiation All of the animals were under 
dial anesthesia Under aseptic precautions a flap 
of the scalp wms turned dowm, a large defect m the 
bone made wath rongeurs and the dura widely 
opened During the period of radiation, the ex- 
posed brain was covered with a piece of sterilized 
cellophane to prevent excessive drying and mfec- 
tion, and the remainder ot the head and body pro- 
tected by sterile leaded rubber sheets After the 
radiation, the soft tissue flap was returned into 
place and the edges of the incision in the scalp 
united by Michel chps 

In one animal 2400 r umts were given at one 
sittmg directly into the exposed cerebellum and 
medulla The monkey is apparently perfectlj 
weO more than 7 weeks after the operation and 
radiation Another ammal received 7200 r units 
in two equally divnded doses one week apart into 
the left cerebral hemisphere After these large 
doses, this monkey developed a complete right 
hemiplegia foUowang the second radiation Un- 
lortunately, the animal died of a wound mfection 
5 days later A third ammal received 5400 r units 
m two doses into the left cerebral hemisphere and 
now, 14 weeks after the radiation, appears well 
except for a spasticity of the right upper extrem- 
ity These massive doses were given with an 
x-ray machine which could dehver only 20 r units 
m every minute Therefore it was necessary to 
expose the ammal’s brain for from 2 to 3 hours 
at each sittmg This exposed the brain to an 
unnecessary amount of heat, drjnng, and nsk of 
mfection 


We propose to repeat these expenmen ts with 
the new high voltage machme b> which 60 r units 
per mmute can be given After a larger experience 
has been gamed by animal experiments, it is 
planned to apply the method to human bemgs 
with irremovable tumors of the brain or spmal 
cord Needles to say, great care and circum- 
specUon will be observed, and the effects of small 
roentgen-ray doses will be mvestigated before 
larger doses are used 

We have caUed this procedure “The Roentgen 
Treatment of Tumors of the Bram or Spmal Cord 

Radiation 

Through the Open Wound ” It will, of course, 
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require a long penod of obser\ation of the pa 
tients upon whom this procedure has been used 
before any statement can be made regarding the 
benefits and dangers of the duect radiation of the 
exposed tumor and bram The sole object of this 
preliminary report is to call attention to a new 
method of procedure bj which it is hoped that 
adequate radiation can be gi\ en directly into irre- 
mo\able growths of the central nervous system 
and at the same time with a minimum of danger 
of injury to the soft and bony tissues of the head 
or trunk 


SCMHAEY 

The defiaencies of present day methods are 

1 The harmful effects to the skm and bone 

2 The fact that the tumor receives much less 
radiation than the skin 

The adv antages of the proposed method are 

1 The maximum radiation will be given into 
the tumor 

2 The skin effects will be minimaL 
Note — S ce this pip w at to the Edito 
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tuberculosis of the breast 

T uberculosis is one of the diseases 

to which the breast is not commonly 
subject but it cannot be considered 
tare The incidence of tuberculosis of the 
teast in comparison with that of carcinoma 
oi the breast, is respectively i case to 200 
cases There are two general types of tuber- 
'ailosis of the breast In the first, the disease 
's primary m the breast and m the second, it is 
secondary to tuberculous lesions elsewhere in 
tne body 

Frunary tuberculosis of the breast is rarely 
agnosed dinically The most common dmi- 
cal diagnosis is carcmoma or purulent mas- 
titis The primary type of tuberculosis of the 
reast usually occurs in one of two forms a 
iise form which may involve the greater 
part of the breast or a discrete form which is 
evidenced by a single tumor or by multiple 
uinors In many mstances it is impossible to 
istinguish tuberculosis from carcmoma of the 
reast, either by symptoms or by physical 
Qdmgs, for m the diffuse type of tuberculosis 


of the breast the lesion is hard, is irregular in 
outlme, often is assoaated with edema and 
closely simulates the diffuse inflammatory 
tjT^ of malignancy In the discrete type of 
tuberculosis of the breast there is often asso- 
ciated adenopathy and fixation of the lesion 
to the overlying skin , often there is no pain 
Some features, however, if present, lead to 
the suspicion that the lesion is tuberculous 
Usually mammary tuberculosis afflicts young 
women and the tumor mcreases in size more 
rapidly than a carcmoma Although a tuber- 
culous tumor of the breast usually is large 
w'hen the patient presents herself for examina- 
tion, metastasis is absent, if such a large 
growth were malignant, extensive metastasis 
would be demonstrable by physical or roent- 
genologic exammation Discharge from the 
nipple is more commonly a feature of tuber- 
culous than of carcmomatous lesions and the 
discharge from a tuberculous lesion is usually 
composed of pus-like material whereas that 
from a carcmoma is serous or bloody Re- 
traction of the nipple is present if a tubercu- 
lous lesion is situated m the central portion of 
the breast, but this sign is not as common as 
it IS m the presence of malignant lesions nor 
is it as marked If tuberculous lesions are of 
long standing, an abscess may form and ul- 
ceration may take place In such cases, the 
diagnosis usually can be established by ex- 
ammation of smears of the pus but the pa- 
tients usually present themselves for exam- 
ination before abscesses have formed or ul- 
ceration has appeared The diagnosis m cases 
in which there is no draming smus must be 
estabhshed by microscopic examination of 
the tissue after removal of the tumor The 
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treatment IS surgical I belie\e the mostcon 
servative operation for primary tuberculosis 
oi the breast to be simple amputation fol 
lovNcd by roentgen therapy applied o\er the 
regional lymph nodes In some cases m 
which the procesa is extensive and m which 
the axillary nodes arc exten ively diseased 
complete axillary dissection will 1^ required 
in addition to simple amputation In casics 
in which the process is so extensive that the 
pectoral muscle and regional lymph nodes ate 
involved radical amputation is necessary 
lubctculosis Qi the breast secondary to 
tuberculous lesions el^whcre m the body is 
usually diagnosed clinically becau-e the pn 
roary lesion 15 recognued fhe breast may be 
invaded uthtr by way of the lymphauc 
channels or bv direct extension from an 
abscess in the thoraac w aU to the Ussuc of 
the ovcrii^ung breast In many cases of this 
type there are drammg sinu cs and the diag 
nosis is easily established by cxanunation of 
the pus The surgical indication m cases of 
secondary involvement depends on the gen 
oral condition of the patient and m maD> 
instances all that is justified is general helio 
therapy or roentgen therapy In cases m 
which tuberculous abscesses of the thoracic 
wall invade the tissue oi the breast the best 
surgical treatment usually is simple amputa 
tion of the overI>ing breast and heliotherapy 
appbed to \bc abscess or sinus of the tboraae 

wall bTUABI \\ ILlJlSD.CIO'r 

ANhSTHESIA A^D bbRGER’i 

F rom the beginning of time means have 
been sought for to allay pain and suf 
fenng \t lirst these attempts were 
crude and consisted mainly of pressure over 
bloodvessels and vems and the application of 
cold The seaith was not limited to tnedic^ 


men Through the ages progress was maJe 
and m 1561 the sweet oil of vntnol isOe 
scribed m the wnungs of VaJenus Cordis col 
leaed b> Genser The dimcal use 0/ cihcr 
had to await Long in 1S4 The clinical art of 
anesthesia the pharmacology and ph>'aologj 
of the anesthetic agents in use w as dev eloped 
This whole field was then placidly neglected 
by the medical profession except for the 'ipo 
radic efforts of individuals These individuals 
COQtnbutcd the advances that were made to 
anesthesia up to the last two decades Sinic 
that time the medical proftssion ba again 
taken up anesthesia 

Tlus placidity on the part of the medical 
prole Sion was undoubtedly due to several 
factors First the anesthetic agents were one 
hundred per cent potent covered cverypo-.! 
ble case and w ith clbcr there w as a wide tnat 
gin of safely In the second place thispoUai 
anesthetic opened up the field of surgery so 
that surgeons were pnmanW mlercsted m 
exploring Ihc^ fields The third factor was 
that these new fields served to occupy the 
attention not only of the surgeons Lui other 
fields of medicine and anesthesia because it 
got by had to wait 

With this renewed interest on the part of 
medical men m anesthesia thtir work has re 
i,ultcd in adv anecs in the sucncc and the art 
It has adv anew! so that the Held of knowledge 
la 90 wide and its application in the cluucol 
field so extensive that what has happened to 
anesthesia is the same story found m the other 
specialties of tticdiane and surgery 

fo further the development close co-opera 
tion u an absolute ntccs-ily for progress The 
antslhclist needs the co-opcration of the sue 
gcoD and the surgeon needs to understand thvv 
newer anesthesia so as to be able to 
patient the best possible service 

Eawm K. Scintior 
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gery and feeling definite inclinations along that line he soon deioted him Af 
to that speaalty Beginning as an assistant m the surgical department of the 
German Dispensary he rapiiUy rose to fame and was appointed to one im 
portant position after another From 1^86*1893 be was professor of sjrgery at 
the \\oman 5 Medical College In 18S6 he was appointed attending surgeon 
at the Istw \orL SLm and Cancer now the Stuyvesant Square Hospital where 
he remained active until 190^ The longest periods of active service were devoted 
to the German now the Lenox UiU Hospital and to the New York Post Graduate 
Afcdical School and Hospital In the former he served from 18S6 until his 
retirement due to the agelnmtm 1923 while in the latter he served as attending 
surgeon and professor of surgery 

During more than years of active practice one surgical problem after 
another engaged lus attention and he never rested until he had mastered them 
His early period of training feU into the vinportarjt > ears •when Lister s principles 
of antiseptic surgery w ere first appbed Tlicn came the rapid adv anccs ol modern 
surgery based on tius new knowledge and Willy Me>cr s work and his wnimgs 
ate intimately a>soaated with this entire development 

Of his numerous contributions to the literature the hrst important one to 
attract general attention was the technique for the radical operation for cancer 
of the breast published m 1894 Then came articles dealing with cysto copy 
urological surgery modem gastnc surgery acute appendialis and many others 
There probably is no branch of surgery which did not engage the attention 
0! WiUy hlc) er and about which be did not make some contribution to the hter 
aiutc His mind was ever active and alert and everything new wbeh promised 
relief to suflenng humanity was Incd bv him The entire development of thoraac 
surgery m tius country is inumately connected with bs name His was pioneer 
work in the true sense of the word for in addition to the surgical problems 
mv olv ed phj sical diflicullics connected with pneumothorax had to be o\ ercome 
It took years of experimental work at the Rockefeller Institute followed by its 
practical application m the thoraac pavdion of the German Ho'^pital which 
helped to lay the foundation for thoraac surgery m \menca Dr Meyer was 
the founder of the New York Soacly for Thoraac Surgery as well as of the 
American Assoaation for Thoraac Surgery 

During his entire professional hfe he was intensely interested in the subject 
of cancer It found expression in the development of the radical operation ‘or 
cancer of the breast in numerous artidcs on the subject and finally in his last 
great work bs book called Cancer published in 1931 It speaks of the origin 
and dev elopment of cancer and deals with the therapy of operable and moperab’e 
cancer in the hght of a systematic conception of malignancy 

Willy Mey er s great acUvily has been ot value not alone to the public but 
to the younger men m the profession He reached many tbougb bs wnUngs 
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CHARLT'S BELL \ND FKCIAL VALSY 

UARRY A PASklND M D CtaCAro lui. ms 

C HARLES BelJ tibo posst sci ta wch lu« «hoaa a teacher con c cuousfora-oundp actj 
measure the qualities o{ sutj,eon lovcstj cality and vsho oRen brought foraard the raa m 
gdto^r pfaao^pher artist and p^t was ^Thebest ph>siaanishe whocan chstmguuh ichai 
born in l-diQburgh m Nosember 1774 For ^00 he can do Itwa wt at he cannot do Uunn^tli 
iears (here hid been among hts ancestors man^ period Bell was coached fay David tiian theafu. 
men ot learning and distinction This strain ot u ’»hohc)pe 4 BeUde\eloph sability todra* at ieat 
lellectuaUly found its fullest Mpresssoo sn Charles which >as first obset% ed and nurtured by his mother 
Beil and bia brothers The oldest of the.e Robert In 17$$ while till an undergr duitc he puh- 
became Uc author ot the Scotch law dictionary Itshedbis^islrn p/D ssKlwns withpUteseng aud 
the next John was to become the celebrated sue from his oin Utcies and wrote the desaipi uof 
^eon the third Cforge Joseph wsa to be elected «be Urnous sysiea in John Bells Uateny nf in 
pfedts ot dS Jaw is the VK/tmit} si S^burgh SaJ} 

and Charles las destined for accowpiishmcots of On \u^ust i j,8p Charles Bell havinc eon 
such splendor and magnitude as to lead to perpetual pleted his course at the Vnivts ity was admitted 
fame and renown to the Edinburgh College of Surgeons and imn-e 

la later >e4rs, tefertiog to his eatlj education be diautv afietwarf he lus appointed to the surg M 
wrote 1 received no educauou but from my suC <f the Ro>al infirmary tie onl> hmptal la 
mother neither reading v tiling ciphering nor any Cdiohurgh Here he soon became Lnownf r ftu re 


thine dse Sly education v as the example set me by 
my brochen there v s in all the meml ers of my 
family & reliance on seif —a true independence^ 
and bv imitation I obtained it People prate about 
education and put out of sight example which is all 
mali 

John Bell bis brother had g med a reputation 
as an anatom st and surgeon 
be dec del to take Charles un 
der hu tutelage and leach bicQ 
the elements of anatomy and of 
surgery and at the ^me time 
allow him to lahe courses at the 
Umiersity of Edinburgh Here 
the youthful Charles fed under 
the intluence of some of the 
unusual men on the faculty of 
Edinburgh Umvcrsitv < that 
dav Of these | robabfv the most 
striding was Dugald ntcwait a 
man of mag;neusm and sound 
mtcllect who occupied the chair 
of philosophy Young Bell also 
studied with BlacV, who sue 
cceded the great Cullen aspii 
lessor of cl emistr> andwnowas 
called bj Foulcro> tfae Nestor 
of chemicai revolution At the 
imi er itv BcU also felt un 
der the mflocnce of Aieaander 
Monro ihecelebraiedanatorovat 
and James Gregorv lieinternut 



marKsble sUll as ao operator dexUnty sniphch 
tirigniafity and Uupateb chaiactented his w tl 
At tl IS period he began to mode! pathologivJ iicci 
mens m wax and soon bad an extensive ecic a 
0! which ome ittnatUble pecimens maj even st 
the present Ume be seen m the ffltiseunf 
College of Surgeons in Edinburgh 

After an altercation with Greg 
ory Charles Bel! andbi broth r 
V ere not reappomfeti io I'^io 
ftmary Charles deeded that 
J dinburgh afforded him lasiii 
oent opporliutj and he left 
Edinburgh to pursue his caieci 
in London 

Oi a S«oJa> late jo Noiem 
her of 1804 Charles Bell arri eo 
jnLondon Uwasadi c waged 
defeated iocse ci BcU lhal 
aJked thestreeis of Londol oa 
lhaiSundaj Reprihoglufint 
dav s espericnccs in Loiivoa he 
wrote If lb« be the scawn 
that John Buff selects f tcuiing 
his thr at Sunday roust be t e 
liiv f r then London <* io •“ 
ugUncss aUilsnaLeddeforimi) 
the bouses arc like rums and the 
st eels deserted , , . . 

Dune the earlv period oI hii 

Lie m L i don the only cacwJ 
gement tbaj beitceivcd wajao 
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mvitatioa to join the Anatomical Society The London 
anatomists, having heard of him through “ 

.ecUons” and his chapters in John Bell s 
minted him to join their societv This , v 

aquaint him inth the most prominent 
anatombts of that da>— Cline, Cooper, Aherneth>, 
Home, Wilson, BaiUie, and Blizard, and although 
their reception of Bell i\as at first 
condescending they soon became his fnemm 
new friendships encouraged him but little, for a s 
tune he wrote to his brother “I can make a e 
good fnends, but I cannot engage the rnultitu 
Gratifying as was his membership in the Anatomi 
Soaety it still left him without a place to worli. 

Unable to find an opening m an institution al- 
ready estabhshed, Bell decided that he had to fou 
one of hb own So on January' 20, 1806, he too 
house on Leicester Street, Leicester Square, an 
fitted It up as a lecture room and living quarters, 
and decided to establish himself as a lecturer 
Bell’s lectures met with unqualified success, an 
hb fame as a lecturer spread rapidly throug ou 
London, more pupils were attracted mor 
patients sought him out By 180S he had thirty-six 
paying pupils while the professor at the Koy 
College of Surgeons had only four , 

In 1812 Wilson ofiered him a partnership in tiie 
Great Windmill-Street Medical School The school 
was founded by the Hunters, and was the scene 
their great success BeU, accepted this offer wi 
alacnty His anatomical and pathological prepara- 
tions and his drawings were added to the collection 
aheady there, much to his joy His first lecture 1 
this school was attended by 100 pupils 
Honors now came thick and fast BeU 
mitted to the Royal College of Surgeons m ibi3 
Ihe next year he was elected surgeon to the Miame- 
sex Hospital, and he early began to mal^ 
of the opportunities that this hospital afforded iiis 
lectures and operations here were attended y 
students and eminent practitioners, his prac ic 
now grew very rapidly „ ,1,. 

BeU was appointed professor of anatomy 1 

Royal CoUege of Surgeons in 1824 By this time 
i_ . ° P ^ lor-fnrps were 


Royal College of Surgeons in 1824 By this uni 
fame became so widespread that his lectures w 
crowded to suffocation From 1827 to ^^3° ® ® 
a prominent part in the founding and developm 
of the University College (now London Hmvnm* yi’ 
but here he was allowed insufficient freedom, 
he resigned from the College in 1830 In 
order of Guelphic knighthood was conferred upon 
him and he became Sir Charles Bell In i835 jne 
Council of Edinburgh elected Sir Charles to i 
chan of surgery at Edinburgh University, 
cepted the offer and that vear returned to the seen 
of his early labors , ,„nnred 

BeU entered London in 1S04, '^'^^mown, g > 
almost insolvent, and a Scotchman (a wo 
opprobrious in the London of the day), un 
London m 1835, famous, sought after, hig > 

'out, and an English kmgbt His rise f ® 

part to his brilhance as a lecturer, anat > 


surgeon, but 

“irS.Soblished .1 iVe»Mr« 

Brn,. oi 

“I’nXsee’" ht^nntes “the meaning of the double 
1 now see marrow 

“1^18^^! B^ concluded that strabismus ought to 

be'm,Sd“'r^=aIl> bf »...ng tb-'- f E 

mSe'una tat eapekment on a human 

“The poor animal began to grimace with 
follows me poor a PTitirelv on one side of his 
redoubled quite motionless No 

visage, the o^her o ^ of practicing 

one, assuredly, could have tnoug^^^ 

this were admitted to see 

took It upon lierself All wno w 

the monkey g anaffigy its physiognomy 

struck with he sHange^anaiogycto^ then high in 

presented ^^th tha pleasure express 

repute m Lo^on who^coffid^ at p^^ 

every variety t>t P , exhibited no emotion what- 
rLT°BeU’s expelSent supplied him with 
e fo ffie enigma H was found that this come- 

A stmek by facial hemiplegy, m consequence of 
than, stmeta Dy ngjve, simply 

“ iStS i J 

f L?o“ wS'kda, to paialysa produced by pe- 

npberal iMwn of the facm nn^e^ Expression, 

J .^ffiWead by physicians and used as a text 
abook^lyr^Jear later appeared ins Operalue 
by artists e y^^^ 0/ the Urethra En- 

Surgery, 0/ Parts was pub- 

graviiigi from P ^ ^ ,j^ork on gun- 

hshed in ^ 3. appeared m rapid succession his 

shot woun^ Then app^re^ 

Cilmdie £ Blood, and Observations on Injuries of 

s?Charles BeU returned to Edinburgh m 183s 
FdmburRh did not, however, give him the satisfac- 
Edinburgn although his dasses 

thSe were successful Practice m Edinburgh did 
‘ what It did m London and the honoranum 

"1 life Unf£shy did not make up for this deficiency. 
Hm feUoTpr^sors were somevvhat cold to him, 
n nntpmreted this as Scotch undemonstraUveness 
and nofL “jealousy ” “I have a German professor 
to breaUast,” he wrote at this tune “who brings 
me a volume from Pans-they make me greater 
toan Harvey I wish to heaven the folks at home 
would make somethmg of me ’’ 
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Oa Apnl 27 1842 Sir Charles and Lady Bell 
stopped at Hallow Park the country seat of his 
friends hir and hirs Holland near Worcester 
Here he en]o>ed the scenery and made seseral 
sketches of the >ew trees m the Mcinit) That day 
he said to bis mfe This is a novel pot here I 
would rest till they come to take me away After 
dinner the same e\ening he sketched 'i anous medical 
celebrities of his acquaintance admucd and dis 
cussed Leonardo da \incis Last Supper In a 
happy mood he said to his ife Did you ever see 
me happier or better than I bad been this forenoon? 
These remarks were evidently intended to keep his 
ife from worrying because that day he had had 
several paroxysms of anginal pain and that ^ery 
cvemog his face became pale several times Be 
fore bedtime he read aloud the Twenty Third 
Psalm then retired and fcU into a deep quiet 
sleep In the mornmg he awoke with severe pain 
winch he ssid was due to changing his po Uion 
His wife arose to give him some laudanum Callmg 
her to him helaid bis head on her shoulder and died 
^0 more ntting tnbute has been paid to Sir 
Charles Bell than that m the Edinhurgk Retire for 
Apnl 1872 Never p ssed away 4 gentler truer 
or finer spirit IBs genius was great and has left a 


legacy to mankind which will keep his name fre h 
in many generations But the story of his life has 
a more potent moral It is the s ory of 0 e who 
kept his affections young and his love of the pure 
msuUied while fighting bravely the battle of life 
whose heart 1 as as tender as his mtellect was 
vigorous and original who while he gamed a fore 
most place amongst his fellows turned with ua 
diminished est to his home and his friends and 
found there the object the reward and the solace 
of his life 

Sir Charles was buried near a yew tree that he 
had sketched a few day s before m Hallo v Church 
yard At first a plain stone ith his name d4tesof 
firth and death and the line The pure m heart 
shall see God marked the spot Afterward a 
tablet was placed in the churchyard with an i 
vcription by his lifelong friend a d schoolmate 
Francis (Ixird) Jeffrey It reads S cred to the 
memory of Sir Charles Bell who after unfolding 
with unrivalled sagauty patience and succus 
the wonderful structure of 0 r mortal bodies 
esteemed lightly of bis greatest disco eries except 
0 ly a they tended to impress himself and others 
V lib a deeper sense of the inhnite wisdom and 
ineffable goo Iness of the klnughty Creator 
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reviews of new books 


T he b\o volume ^\ork entided Opera‘ive^'n^ 
cology'- wntten by H v Peham and J ^ 
has been translated into English by L Eraeer 
Ferguson, of the University of Pennsylvania U in- 
cludes a charming foreiiord from the pen o 

Dr George GeUhorn who writes we have been 
greatly in need of a treatise on operative gynecology 
which would be a worthy successor to Eell/s classic 
of 35 years ago An operative gynecology 
impart the three essential requisites of a , i 
geon a sound anatomic knowledge e 
skill and refinement of execution and "ise sur- 

Thrfirl^volume of 24S pages is divided 
parts, “a description of the methods and m 
which are essential to a successfid per .1 

of all gynecologic operations and ® 
anatomy of the female pelvis ” In the second^v 
various gynecological operations are described ana 
illustrated in detail throughout their severa P 
Ihe results of some of the authors i^iv^tigative 
studies as well as statistical compilations 
own experiences are here recorded for the fir 
They preferred to report these data in t^eir text 
rather than crowd them into periodicals even though 
such a policy has sometimes cost them prion y 

the literature . , ,, 

In the first portion of volume i the following sub- 
]ects are considered asepsis and antisepsis, 
thesia, postoperative complications and eir p 
vention, hemorrhage and hemostasis, 
abdomen, and finally pre-operative and P®® P , 
tive treatment in gynecological surgery 
second portion, on the anatomy of the fema e p , 
the authors consider pelvic connective tissue tne 
ureter, arteries of the genital system, arteries ot the 
rectum, vems of the genitalia, the lymphatics ot tne 
pelvic organs, and nerves 
In volume 2 one finds a discussion of j * 
tions for operation and the choice of 
various types of pelvic pathology , 

descnbe and handsomely illustrate the detailed tech 
nique of the various operations wdiich they emplo> 
and finally each chapter is concluded by a statistical 
resume of their own personal experiences and end- 
results after utilization of the operations as de- 
scnbed The following lesions are considered car 
cinoma of the cervix, carcinoma of the body ot the 


uterus myoma, extra-uterine pregnancy, pelvic in- 

Cmktory disease, t'tberculosis ovarian tumors 
nrotaosus retroversion, complete perineal tear, 

^ 1 of fhe vamna bladder and ureteral fistulas, 
?Mtova"inal and rectovesicovagmal ^tulas, sp^c- 
wekuess with incontinence, bartholin cyst, 
kraurosis vlwm, carcinoma of the vulva, and ap- 

'^^\s'oae reads these volumes and studies the illus- 
trktionrhris impressed that the authors are original 
fW oreaentation They describe only those pro- 
cedmS'^hich they employ and they attempt to 
iiistifv their choice of operations by citing the reaults 
^ Wh have been obtamed m their own patients 
rhev are thorough and explicit m every desmption , 
heme convinced of the pedagogical soundness of 
reoetition this characteristic of their style of pr^en- 
tation was not at all disturbing The lUustrations 
are the forte of this text— they appeal ^ 

^rkaccurate and detailed, they are original and they 
are ofiered in such profusion that the anatomy of 
Ae female pelvis and the details of operations are 
unloldTd in an enviable and enlightemng manner 
PehL and Amreich’s Opcrattce 
enduring contribution to our gy necolo^cal texts and 
books of reference It contains a wealth of mforma- 
uon for every gynecologist, young or experienced, 
look and see for yourself It should grace the hbrary 
l,Teve?y smgeon' who operates for pelvic pathology 
because of its lucid presentation of pelvic anatomy 
Finally no surgeon can afford to be ckpnved o 
fmmeiate access to the lUustrations of the abdomi- 
nal and vagmal operations for pncer of the cervix, 
or the operation for cancer of the vulva 

^ George H Gardner 


X rOLUME \TI of Pathologic und Klinik in Ein- 
V zeldarslellitngen- is an important study of creti- 
nism by the professors of surgery' and pathology ol 
the University of Bern The work of these men m 
the center of the Swiss goiter area has fitted them by 
years of first hand clinical and pathological expe- 
rience with cretins to render an authoritative ac- 
count egelm discusses the history and endemiol- 
otry DeQuervam describes the clmical findings in 
general and, in detail, the changes found in the 
various systems of the body Wegebn, from an ex- 
tensive pathological matenal, presents the anatomy 


'Operative Gyvecoeogv H \ yi*I) 

introduction to tlic edition in E^Iish I’E -.j ^ j - 

IHonzcd imnslntion made b> L yaccr 1 ergu^n M D » “a 

Philndclphia, Montreal, and London J B Lippincott i-ompan> w. 


rPATOOLOCIE CNTJ lOANIK EY EinZEEO ULTrEIiUNCEX ,Eited 1 ^ L 
X^oS.H EIioi, H Eppinger C Sternb^g K F Wencl^bacli Band 
\ii Der cndcmische Krctinisinua Prof Dr F de Quc^nin and 
Prof Dr C Wegehn Berlin and \ leona Juliua Spnnger 1936 
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all 01 the tissues DeQuervain leviews the path 
ological phj-sioJogy of proteia mineral and carbo 
hydrate chemistry respiratory metabolism Wood 
and blood cell changes the blood proteins iodine 
eaaetion and blood iodine li\ cr function andU>> 
roid function The authors combine in presenting a 


study of the patboccnesis of cretmism This inter 
«tiog chapter anaf>2cs the importance of various 
factors ID the production of cretiaiim— ibe dutme 
twn between ath>reosis and creumsm is sUcssed. 
tvery student of th>roid disease should haie ihs 
valuable presentation PsclStais 
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